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a Observational and experimental studies of meiosis with special 
reference to the bouquet stage. IV. A histochemical study of 
_. the crystal contained in the pollen mother cells of Magnolia. 


by Tosisuke HIRAOKA 


si EOP 2 ERICA REI TEAC BS 3 TRUER EO ic FUR % Opy 
27vv OFF} BAM S$ ENS MICS 5 MLS 


Received 30 Jan. 1950 


See eS, Qe mee en 


. vacuoles in Magnolia pollen mother cells in the bouquet stage (Hiraoka, to be 
published later). A histochemical analysis of the crystal was carried. out in the 
4 hope of obtaining some knowledge on the mineral metabolism in the pollen mother 
* cells. The results obtained will be reported below. | 


Material and Methods 


: Fresh pollen mother cells of Magnolia liliflora in the bouquet stage were used 
-as the material. Methods of histochemical ahalysis will be described in the appropri- 
ate places (cf. Molisch, 1913, Tunmann-Rosen-Thaler. 1931.) 


AT Observation 


Development of the crystal in Magnolia: No crystal is found in the pollen 


mother cells in the stages earlier than the bouquet stage. The crystal or crystals 


- 


stage in some of the mother cells and are observed in all the mother cells in the 


zygotene bouquet and the later stages. The crystal is minute when it appéars in 
the vacuole, becomes fully grown during the bouquet stage and shows no marked 


change in size in the later stages. In typical cases, the crystal takes a needle shape 


(ia) and very frequently several crystals form a raphid or raphids (1b). In some 
“cases, the crystal of irregular shapes (1c) and many minute crystal sands (1d) are 
also observed. i | 

Protein tests: The crystal is stained with neither eosine nor iodine potassium 
Fesido, and does not give positive reaction to Wallen, biuret and xanthoprotein tests. 


The crystal is not of protein nature. 

— Solubility tests: The crystal is not soluble in distilled water and in 94% ethyl 
7 alcohol. It shows the lowest solubility in glacial acetic acid, medium in 1% and the 
highest in 50 076 acetic acid. It is dissolved easily by HCl, H,.SO, and HNO3. In the 
| ases of thesé mineral acids, the higher the concentration of the acid is, the more 


Colourless, light refractive crystal or crystals are grown in a small vacuole or 


enclosed within a small vacuole are found first in the beginning of the bouquet 


are 
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Fig. 1. Crysta's in Magnolia pollen ' Fig. 2. Crystals formed after the 
mother cells. ‘The tonoplast is shown only ‘cells are treated with magnesia 
in b with dotted line. x 620. mixture. x 620 


rapidly the dissolution of the crystal occurs. The 
crystal does not generate any bubble on dissolu- 
tion in acetic and these mineral acids, and it does 


not form any new crystal on dissolution in H,SO, 


Fig. 3. Crystals formed after ‘7.5% and 1% ammonia water, but it is rapidly 


the treatment with phosphate mix- eroded and is dissolved by a saturated, half 
ture. Further explanation in text. 


saturated or 1/10 saturated KOH solution. These 
All the figures are drawn some- te 
Be aiavtarimatically:*'sc620; results of solubility tests show that the crystal 
does not contain Ca nor CQ. 
Tests for anions: Text for phosphoric acid was made with a magnesia 


mixture.*. When the pollen mother cells are treated with the mixture, the crystal 
is dissolved, but a colourless new crystal is formed in the very region where the 


original crystal was found. ; Sometimes, the new crystal is formed lying side by — 


side with the eroded original crystal.: The new crystal is of a triangular prism 
shape (2a), a cross shape consisting of two, prisms (2b), a radiatory shape consisting 
of several triangular or trapezoidal prisms (2c), a radiatory flower-like shape (2d) 


or irregular shapes (2e). The new crystal is not soluble in 30% NH,OH, but is — 


dissolved by 50% acetic acid or 10% HCl. This result shows that the new crystal 


is no other than the crystal of ammonium magnesiym phosphate. Test for phos- 


phoric acid with ammonium molybdate dissolved in HNO; did not give a positive 


reaction. Tests for oxalic acid and those for tartaric acid also did not give a 
positive reaction. 


*The mixture is prepared by mixing following solutions with 15cc distilled ¢ater; 25cc 
sat. MgSO, solution, 2 cc sat. ammonium chloride solution and 10 cc 30% ammonia water. 


It shows a poor solubility or is insoluble in 30%, © 
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Tests for cations: Test for Mg was made with a phosphate mixture.* When 
pollen mother cells are treated with this mixture, the crystal is dissolved, but . 


int Bion ati is sf a pyramidal shape (3b), across shape consisting of two prisms ae 
or a radiatory shape (3c). The new crystal coinsides with the crystal of ammonium ar 
magnesium phosphate in the solubily to NH,OH, HCl or acetic acid. Tests for K, 
Na, Fe and ammonium did not give a positive reaction. 

BY _ The results of histochemical tests mentioned above show that the original crystal 
in the Magnolia pollen mother cells contains both magnesium and phosphoric acid. 
* Optical properties of the crystal: The crystal was examined in polarized light f 
using a Zeiss’ “ Polarization I”. The crystal is bright between crossed nicols when e 
its long axis is in the diagonal orientation, but is dark in the parallel one. Therefore, | _ 
the crystal is anisotropic and shows a parallel extinction. When a selenite plate “R — 5: hy 
I” is inserted between crossed nicols, the crystal in the diagonal orientation turns 
yellow in the positive quadrant and turns violet in the negative quadrant. Thus 


th crystal is a body negatively double refractive in respect to its length. 


Conclusion 


ee Magnolia pollen mother cells, a crystal or crystals are formed and they are Mt 
grown in the vacuole in the bouquet stage.) The results of histochemical analysis 
of the crystal, which harmonize with the fact that both magnesium and phosphorous — Ns 

1ave been detected macrochemically in considerable amount in pollen grains of 
several kinds of plant (Czapek, 1920), may be taken to show that the crystal is — 
composed of a magnesium salt of phosphoric acid. It seems not improbable that — 
some kinds of metabolism involving that of magnesium and of phosphorous is carried — 
actively in the cytoplasm arround the vacuole in the bouquet stage ne Cori — 
j ae 1941). (Botanical Institute, College of Science, Kyoto University) - 
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Qa Studies have been made particularly on ‘the so-called petiolar base of the Ophioglossaceae _ 


oa 


from the view point of vascular course, dichotomy and phyllotaxis, mainly based on the observa- 
nm of Botrychium japonicum. 


(2) Vascular courses ‘within this ee can be divided into 3 different types, Secon amen to its i 
__ structure, viz. Single-arc, Double- arc and Ring types. Though Chrysler observed the presence. of Oi 
i 


se 3 types in the different species of Botrychium, I found the presence of these in different ; 
ividuals of this single species. 


of the fizoise is <aGhre different from the dichotomy which can be seen at the wes part of ‘ts 


mnopédial branching of the rhizome. 7 


(6) According to the former authors, this Want has been regarded as the base of petiole or a pe 


“ak of a leaf, but it seems panera for me. This a may be, therefore, considered as an 


i. £ an 


© The above mentioned facts are to be seen also in some species of Ophioglossum. 
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1. Introduction 


In pany soils of coastal sand dune areas, the existance ci considerable amount 


es acs absorption of plants. The fate of ea of Pinus Thunbergii ger 
a ated in sand dune ares may_ therfore be connected with the Cl tn soil moi 
a Experiments was Carried out in which the relationship between the Cie content 

sand and the growth of vee eS! was tested and the upper ‘limit | of Cl a, 


oy 


'2. Methods 


y 


1 Sy Hitherto, the relationship between the Cl content and growth has been | invé 
ated by various land plants and most of them adopted water culture. In 
nditions, the seeds or roots are rarely immersed in water and the moun 
joisture ‘surrounding them is usually at field moisture capacity. For this — 
rearlings were cultured in sand taken from the dune area and the sand moi: 

containers was ; Set up in field capacity. In field conditions, soil constants _ con 


+ , 


a ater relations were as follows pieias paren 2%*, field moisture capeell 


= “After germination, the containers were he in a green house mad 
ass. 


Every day or every eee day, distilled water was quantitatively appl : 
pper 
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ication, but at the bottom of containers (root layer) the sand moisture was 
arly constant (about 5%). The seeds, therefore, were expos2:d to wide change of 
moisture but the root tips from which water may chiefly be absorbed always 
ay in constant sand moisture. After the experiment was finished, the length of 
7 em, cotyledon, root, primary leaf and the green weight, of yearlings were measured — 
and the upper and lower part of the sand in containers were soaked in 100 ml of 
distilled water, and the obtained solutions were titlated with AgNO, using KCrO, as 
an indicator. The titlation gave values from which miligrams of Cl in 100 gr of dry 
sand could be calculated. Cl concentration (%) of sand moisture was computed from 
“the amount of Cl in oven dry sand assuming that all Cl had been dissolved in soil 
pmnoisture. 


3. Experimental part. 


1) Be Puna of seeds. 


The sand moisture surrounding the seeds in containers was, as mentioned, be- 
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; germination, and the germination ocurrs chiefly at the depth of 2-4cm from the soil. 
's uurface, the soil moisture, in this germination layer varing nearly in the same ae 
F 

as in the containers. (See Table 1.) 


Table 1. Soil moisture distribution 
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& In consequence, the concentration of Cl in sand moisture varies “ “aii in wide | 
K, ‘ange in containers as well as in field conditions. The Cl amount in seed layer, on 
Fc contrary, seems neary constant during the germination period as conjectured | 


rom the distribution of Cl after the experiment: So the Cl amount in 100 gr of dry — 


tween 4-11%. In season for germination, the seeds lying near the soil surface of — = 
dune area can scarcely germinate because of the lack of sufficient moisture for 


peand at the beginning of experiment was taken as the Cl condition of sand during ‘ - 


1 
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the germination. vee 
- An example of the course of germination under different Cl amount in sand is 


( pets in Table 2. From this and several other experiments, it was confirmed that 
germination rate diminishes and germination is retarded when the Cl amount e 


Cli in sand moisture is 0.20—0. 50 % and 0.55—1.50 % when the Cl amount is 20m 


and 60mg respectively. 
Cultures applied with sea water showed similar results. 


Table 2. Cl anon and seed germination. 


Number of seed germinated** 
. Cl amount* - 7 
Aug. | Sept. 
CY ir mM 


5 
3 
3 
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lant 


we; 
Ki Phy: 


~*mg Cl in 100 gr oven dry sand. 
«D9 seeds were sown on Aug 23 in each class, 


a, 
***died after germination. \ 
’ . \. 


ns | to t the survival. The moisture content at the bottom of containers eae 
ioned nearly constant, that is, about 5% during the experiment, the relatio 
re the ‘survival and the Cl concentration in sand “moisture was considered. | 
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1e) ns cl concentration was over 1%. 


nal hae Cl concentration was below 09%, The yearlings 1 rai 


Table 3. Cl concentration in sand moisture at the bottom of 
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containers and rate of survival. 
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er dry ereeh Length (cm) of Miss 
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I. edon leaf _ 


survival 
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cab 4. cl concentration in sand moisture at the bottom of 


containers and rate of survival, 
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germinated on filter paper immersed with distilled water showed similar r response t to 


Gk condition. (Table 4) ‘ . 
(33 In coastal field conditions, Cl in soil may be derived from sea water. So attire 


é applied with diluted sea water instead of NaCl solution were carried out. In this 
: case, yearlings could resist higher concentration of Cl, that is, the rate of survival 
remained unchanged when the Cl concentration was about 0.5% and several yearlings 
could survive in such a high concentration as 1—1.4% (See Table 4), which may be 


; the result of ion antagonism. 


~ 


“Table 4. Cl concentration in sand moisture at the bottom of containers’ and rate of icy 
survival. (Diluted sea water was applied). 


Oi: : : ; 
te atokat Mean condition of an yearling ~ 
x a koe 3 me 
Re a survival Grety Length (cm) of . 
sand ; wt. mg. Cotyl- Primary | 
Root edon leaf, 


1.28 110 6.2 
RONG DG I i 120 53 | 72 
27.00 540 " 71 6a 
Boe. et cy Bt uO 
71.00 420 3 | 32 
102,20: 5 (| 2 7 ‘Ease 


sae) on Aug 27 on filter paper immersed with distilled water, transplanted on Sept. 
; = and measured on Sept 27. 
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‘Diluted sea water was used. 
ee *Control 


s tes: From above mentioned experiments, it. was found aa yearlings can 


ie? ks urvive in sand moisture whose Cl concentration was about 1%. The D. P. Dz 
ec poration is 12 Atm. Tobie into account es the D.. Pp. D. of soil m 


By Tsuda’s experiment (1937), the root growth of the seedlings of two ‘23 
dune plants (Calystegia Sold danella and Lathyrus japonicus) in artificial se a : 
pped when the Cl concentration was 1.3%. aoe ae experiment ab a 


~ pes ig ue eo 

Bot. Mag. Tokyo, Vol. 63, No. 739—740 SPAS : 

Chlorine content in the soil of sand dune area. ae 
To determine whether the Cl in soil has something to do with the fate of cs. 


yearlings or not, Cl amount in the soil of sand dune area must be measured. By 


So previous paper, the Cl amount of soil in sand dune as well as in coastal pine 


forests at Chigasaki in Kanagawa*Prefecture was 0.2—0.5 mg. for 100 gr. of oven 


"dry soil, except in the ocean side of the fordune. Recent measurement by Kadota 
(unpublished data) in this area showed that the Cl amount was 20—100 mg. in some 
_ places of fordune (within 100m from the beach) and barrens including rear dune 


q 
2 
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- (100—240m from the beach). Such Ci amount, of course, injures the germination 

fend growth as above mentioned experiments shows. 
By the report of Tsuda (1936) at Taito beach in Chiba Prefecture, the Cl 

3 amount in the soil of communities of sand dune plants near the beach was 18-36 


mg. with one exception of Carex Kobomugi community suffering occasionally the 


spray of sea water. Hara (1935) reported that the C1 amount in various part of. 
Tottori sand dune was 0.5—1.0mg., exclusive of the places washed by sea water in 
a high tides. 
- In conclusion, the amount of Cl in the soil of sand dune area is generally very 
‘small except in some special places and the Cl condition does not seem to injure the 

s germination and growth of pine eure in sand dune areas, although they are 
‘equally sensitive to Cl as sand dune plants. 

The author wishes his sincere thanks to Prof. Dr. K. Nakamura and Assistant — 
Prof. Dr. M. Monsi for their kind directions and also to Mr. Kadota and Dr. Hogetsu i 
- for their ies advises. (Physiographycal Sci. Res. Inst., Univ. of Tokyo and Botanical _ 
_ Institute, F; ac. of Sci.) 5 
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Epiphyte-quotient. 


by Takahide HosoKAwA* 
SIEBE: 7A AAAS 
Received 14 Jan. 1950 


The new term of Epiphyte-Quotient (=Ep.-Q.) was originated by the writer in 


HH 


_ 1943.** Ep.-Q. represents in the percentage of the species of ‘‘Epiphyta typica 


for all the vascular plants in the same forest of flora, or in an unit area of re-— 


searching vegetation. 
That is, 


Ep.-Q The number of species of “ Epiphyta typica” 
p.-Q. = ort 


Z = x 100 
* ~~ The number of species of all vascular plants 


Though the writer applied Ep—Q. on the original paper to explain the geo- 
graphical characters of islands, continental or oceanic, he became to consider it as a 
good indicator which show the relation between the vegetations and their climates 
chiefly in the tropics or the wetter subtropics, as the results of his later researches. 
Specially in,the tropics, either in the case of microclimatic or macroclimatic con- 
sideration to the relation between the vegetations and their climates, we can not 
explain reasonably in details to the synoecological considerations, not only in making 
use of various life-forms of torrestrial plants, but also even the life-forms in the 


RAUNKIAER’s system. Therefore, if we will research synoecologically the forests, with — 


the spectrum on life-form of vascular epiphytes and Ep.-Q., we can study more in 


details on them. As epiphytes have no relation directly by nature to edaphic factors, 


the degree of flourish of the epiphyte societies seems to represent what the climatic 


condition in its locality or its habitat is. Now, when the climatic conditions of 
islands—chiefly the precipitation and air moisture—are different with one another, 
their values of Epiphyte-Quotients differ naturally. That is to.say, we are able to 
know the difference of their climatic conditions in general which relate to depend on 
the difference of their values of Ep.-Q. For instance, even if lower flat atoll or table 


reef islands in the Southern .Pacific, vascular epiphytes in large form grow on the 


islands of Palmyra, Washington and Jaluit int he equatorial humid zone, and each 


value of Ep.-Q. is respectively 13.3, 11.1 and 6. 7. Against these facts, the growth of 
forest is unable or poor on the islands of Baker, Christmas, Jarvis and Howland in 


the equatorial arid zone which locate near the islands mentioned above. And even 


* Biological Institute, Faculty of Science, Kyushu University. 
** Trans, Nat. Hist. Soc. Formos. XXXII, no. 236 (May, 1943) p. 132 & p. 141. 
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A ig tation on the islands and the degree of air-moisture resulted from its pe. 
‘and we are unable to considers that the dispersal of spores or minute Wier: of | 
as vascular epiphytes is limited only to the Washington island, and also. in the 

| equatorial humid zone. It may be considered cee ‘though the occasion of aot 
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utilized to the comparative research- study not only among unit areas ON eee 


Iso among forest-communities in warmer countries. 
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Résumé \, oes 
In lemnaceous plants the iron- deficiency caused chlorosis ie poor growth, showing : 
the increase in number of connected fronds. Moreover, the formation of anthocy in 
and resting fronds were accompanied especially in Spirodela polyrhiza. Oxal. 
both in the form soluble and insoluble accumulated, when the culture solution 
deficient in iron or nitrogen. However, the amount of the accumulating Ox 
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_ decreased secondary as the result of pathlogical condition of the plant body, when 
the deficiency in those elements became extreme. 


Lemnaceous plants utilized nitrates and ammonium salts as the nitrogen source, 
but in the latter case, especially when salts of strong acids “were used, the plants 
were harmfully affected by the increased physiological acidity and died at last. 
Nitrites and urea were also tolerably well available. 

The lowest pH-value of the culture solution which permits the existence of the 
plants was about 3.8. This pH-value, however could be further lowered to 3.2-3.4, 
if CaCl, (0.001-0.01 mol) was added to the culture solution as antagonist against 


hydrogen ion. The similar effect could be recognized also in MgCl, or AlpKo(SO4)o. 


The resting fronds of the lemnaceous plants does not bud directly after its 
formation, even if the surrounding condition is regulated in favour of the growth. 
In the natural vegetation the resting fronds is awoke in early winter, probably by 
the influence of low temperature. The dormancy could be artificially removed by 
the treatment with 3% sodium sulphocyanate for 1-2 hours, 0.1% heteroauxin for 2 
hours, or 95% alcohol 1-2 hours. 
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APVIT PS ERA ZT V7 7) Hymenophyllum & x5 a 7) Trichomanes ® 2 )% 
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PRIA E UCWW SE ABC 6 MB 25 Ae, 2 4&3 SH Vandenboschia Cite 
GA >.V. radicans Copel., Y va 5 42> V. auriculata Copel., ») FT * FFF V. maxima. 
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Copel, Ya 9429x524 V. maxima var. liukiuensis Copel. 9 714 2 Avy aH 
Pleuromanes Clk A142 a7 vz P. pallidum Presl, 9 $ »a° 7) Gonocormus ClhY 
F$ 2a G. minutus Bosch, 74 * 7D 7)k Crepidomanes ClAF 4A#RIFIAZ C. lateala- 


_ tum Copel, 2 > #5 a> C. Makinoi Copel., 4 #5 47/8 Crepidopteris Clk E **#F 


ts C. humilis Copel. 4 =% 75 a7)k3 Selenodesmium ClkA =* FAT S. obscurum 
Copel., (AKI WOAID Trichomanes |=) 3 .), 2YV AZ Y7 Ti Aymenophyllum 
Cltisayuvaz7/) TH. barbatum Miq., #Y-SazZY/) TT) Mecodium ClkhKATVIT 
M. Wrightii Copel, +ax%iaz7v77 M. oligosorum H. Ito, #yaxrv/dIT M. 
polyanthos Copel., © * 277/77 M. paniculiflorum Copel, YVaur%ravarvIT M. 


riukiuense Copel. 4* 277/77 M. flexile Copel. 227277 M. badium Copel. . 


$Fvaxrv/IT Mz. crispato-alatum Copel, M. exsertum Copel., M. tmbricatum Bl., 


aNHAYIT/R Meringium Ca+yFazrvsT M. holochilum Copel. a7°zw2 ¥7 


ZI M. denticulatum Copel., M. Bakeri Copel., M. blandum Copel. 47CH%4o eancs 
BHw481O Hymenophyllum \)BF So.) ZEOMPOAKAA Ad % HO, BENS NCEA Ze 
FAO, HExE, #8, HEARIKO BALES & BLS & & PFE TOR. 


* Contribution from the Division of Plant-Morphology, Botanical Institute, Faculty of Science, 
age rsity of Tokyo. N. S. No. 55 
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1) Y. Ogura (1938): Anatomie der Vegetationsorgane der Pteridophyten. 

2) H. Ito (1949): Hymenophyllaceae of Japan. 
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a Ny D2 


re A 


May—June 1950 } 
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FFVAZYIST, VAALVASYSXACAMSHNSS 
(b) Meringium TE © OMA MANILA POIS HS <M, LOZ Loe 


APS TPIS IMM AO LE TS MAM SOTK COMO MIMD Hh D, URI 


HRTFLOL HS. CNCBT SMELL TANTAVITRBCIBL, ~Y Fass, a 
NHBYIT, V2A9%AYVAFYSIT, Mecodium imbricatum Bl. 7 + KITFTECHS_ 
TM. y Fa FA (Gonocormus Type) COMOAAMAATBNE LE LANCE L tw 
QC 1~3 FOREMSD 6.7 0, FE b 7% fi POM D ABW TcAKe 2 AST BOT Karsten, Boodle 
422% Trichomanes labiatum, T. Motleyi C2b, Bicw%OT Ogura (1938) ~* auerst . 
reduzierte Protostele ELTHELHEHKL OSD COMMAS LOCHS, CHEBSIS 


4 MeEUTILY F2aa7, Meringium blandum Copel. « 4 #5 STHECBHS, 


DEON BEAN SD, CHEMO CLE. BS CHHOWOMNCLAY 
OPED ERE VD EIDTO( OCH SM 6 BEY & BOM E ONAN ALIN SNSLDCHSO 
iii) FHL =< DO BIO IEA IS WO v WHHL DEC HS DRI RR ETE BOCAS 


— Sha. ZOWEAORE, BOKIEFORIK LOTHIRCHO THE 4 EOw THAT CL KM 


Bee, C-* TK 1 2 OMMAATEIEDS, 

(a) 4O1 OR MMM DFA UE Ute BABE CRSA & BO Te DIOMKHE 2 SE AS LIS 
PBORWBACAZYIT, V29VF2ORITDSFT, AAKIAS (H2NB), Vartuase 
YH, INRIGDST, FFAFVIT, AFHRITS (HF 2lal WH) SRS), LAIWMWOBAH 
DARIO MMO 4~5 BOB AWELE LOT AR IDS CH52 [il A) DHS. 

(bh) EZO2LUTGIEAMROAMIO 4~5 Ie a Mone NE LAVHIO 2~4 BOIL 
BWOBALDD Dd, LIUZBISEOL UCR Mecodium imbricatum, M. exsertum, 327 ¥ 
a77/7 GR2MD), Yaa eITHLMOC), ta 45 Y/IT, taKTATYIA, 
ANSPAYVIT 2D, vy F aszrvsITS#CHS. 

DLEOMS ARECHIE & Si) 
(Bd GNRWD, — MHC SEAL 
OAD IWES SMI BOTA 
AO AOA TERIA SS 
(MDH D, BWIirsEOKSW EE 
DOTS F DIEAMLBK 8~15 FD GB 
WB DS WARES 4~7 Ie b Ze 
Be 


8 4A fa] MCR S PU REREES IAT Cx 320) 
Atay? Zu Da ee ao eT Ch SNAR a olan 


(D) RB LOROR—iAc me 
Fi AVY CHE OL mm REO LOSS, MOMBM CHARM 6 7D, BET 
iE 1~2 BYERAZLOBSWD, WHHBELOBSAAYDCHRSALDL DS. MUMEY 6KS 
BAKAMIO 1~3 KOMP MEACIVE L, HEAT SH 4 ial A,B), CMEMTSE 


Mees Fe ase fT, CIF AILS SD VA $29 BFVYISS APY IT AAS 


BAFYIT, FF VAFVISFSRRSENS,. PCRELAST SME SOTERA MICEC IDE 


— Lichitida® 4~7 AD, IVHOING 3~5 BOMMOMMER DOCH IC HS. CHA 


KITA ON So HL CHMMCEALLOEA, A, HALMOMMESEANC INT BAC 


Ht i Pa 2 ee ee a: 


RRM ERT CES, ROMA TRIN —MOO ERM AT SCBA), 
REAR OWL a FY 7 THC 1~2 MCHSBAFTFMCLMMGSS. AKRRFT 
pea re) Facet C8 Su FIERO D UTS, 


‘ 


. “thon, u. Pe 21 (3/4): 377~396. a 5 i 
eR OES & xSiE = eet e #1 une CUNT S tae TA 


“ 


fi MB 2 (LL OBMICOWTH, VAWARpPls HU bh S 2, Robinson & 2 Haldane OBA 
wOROKT Y hF PY OREM DIL, DSBMF OR DL, Ty MFT = Vy PFO OME ay 
HER ELBSTCL dH, Supe ee er eee 
EMCRSEWSOL MD HOOK : 

2 <2 OL ORM D SHMOMOHMCOW CH, TY 67 aA Y RBMRL- CHSC Lam D, i a 
MICA Ola Re RAB SN-CHMEI: H LE SE LTS (Mook ABWo Yad a Az, Seal 
SHPAA MI EOMR BRK OVC O—F OFFBGHEla, Kiihn, Ephurssi, Becker, Bite Bute. ‘4 
ees hs sea etn aes . WON Or eee v= baa tt Re : 


. sis aie, CLKURSY BETS Rep hicci< wae oe pe Og 
cRP Ro CH EOREDb, —OORMICML c— DORMBF Bate EY SCHSTLE MER ane i 
(Beadle . Tatum). Aicowcs, A, B hh Diu + Hii OP Gre ECHR SLIME & SELF © 1a Te bea 


at 2 BCAZLWSTLEY beer 2% (Heidelberger. cer ree veo cies sia a 
“ epneddgelitiet nedbrier ous 
1b ite Ola MKD SICH S (Winge. Laustsen, Lindegren, Karstrém, Gale, Spiegelman), 
jen vic 3% 3 Sonneborn OPAL, Kappa Hy a> AeA hy EO rp yc SOT, i K ce b } i 
PCORMMLT, <OMMED STK SICH SLL MBAS 


} . THEY SY AKRELRS LT, BEFROW eC, EDIRC CAOOMMBR Bh, amet 
‘ha bonioe z Lc HEE AA (Chemogenetik) OMB L eA a 


sh a ai eer Pe re ee eee 
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6 7 BLT KE RRR HEB AT TIL. 
Bm we — F* 


Kazuo OTI:. Bryophyta collected in the Nii District, Prov. Iyo. III 


4 SER eS WA An 24 FB YY, 1 SAN Fk U~C Lea OR BAP RS IIE AE, 
RENE OW CRIEA EO MINER THF ORME, HAE ATE FERU 
AMOK MO MD KTSeAK. 3-4, BLOB RMI RZ IMM ADA 
MERA — a CHOATE «FHM O FIM, FE TCONNHAC IE LOD = 

Di. MH AI CH SFWO PRE AEL, FALL EMAILS FACTO RIC 


HE, RAVER TSH CMIRICL CRT. OMT, WMA HR 


HAE Eb ka RA GE BEM UD CUPID BAI BW ICIEW TK 


© CARAMEL UTHER SSCL, BOMBARD ORMTS 
EOCHS_ MC, AMICI HS, HIN TO SPREE EO Mem 


Atco E RPT Se 


lL 43 GDZ¥IS GH Heterophyllium sikokianum Sak. n. sp. 


OMIA, KAWAI LES 10K, HRS, KAMB MOM LMI 
FANE, BUUTE LOMA, MEE IMO BORED, HOLA TRAINEE, WR, 


Pet RNS Pe wein, SMM We te LAL, HER EC BACT, Hele 
AV), WaAeLPOS. AEH L, RSS OME, HA shige be Do FREE 2 HH 
PWS SD H. piligerum Broth. itW. 

PEL: SEERESPLER AUP + fy AEL (1000m), REPKE OWL. Wn 19 469 A 29 FI 
PME, #5 812 Hi. ; 


2 Pryor REG) bp ah (BRE) Isoptreygium capitulatum Sak. n. sp. 


AUC, BE, WMD RRNA LCL. ROME 
(LINC PRIROWPEE eA U, PACHA, WEL, HA, HOO Me CERES SR 
FED Do HAMMEL RIABNIME, AELLIEO CHEAT. NEE OM EAE 
ee ass OTRAS. WINCH, ICID, RETO RR 


| BoD dD. HS 12mm ih 0.4mm MMe wid CMS Hk, BI UTA< BMAF, 
Rant ae, BRP Has < , PERE, BAO AIA D mS. 

EM: LMM BARAN ABELL, MLE, ln 24 468 8 HERE, $5 3480 BES 

eee KAS OT. Textori S. Lac. itkkO—fiic 6 EKOBNCA CMS SEBS Se 


* Hie — Bie 


ee, capitulatum rr, Toxtori ao 


1 RORMICHROME ELS. SPERBUE 1. HEI Le 
Mb, BEM OAM XY tr Bo 
2. BERT SCED, FED T HWIK HRA Fo . AIC HTT So 


AMI WBE < LC BR TO TW Vo ral 
EW o 4 : ioe 
RY A. ele delicate CH 3., . URES ee: 


? 


3 a= FagFvasy CRDETHE) CErkR) Mnium gaptiae giganteum Sak. n. sp. 


"eboney AI, Bite B ieee & TR, HE a (hPHS 5 PE, BRC, BTU LE 
BEES HOUR k fa ~SiiRR EE, SBE, Jen Zec BSH, i PBA SE BT 3 a 
# ¥ OHS 7~8 FE, WARIS FE, DEN < FAC LEE, MRMLOMLAMMIIE HI, 4~6 FI, na 
WAC, FNS FACIE CH U ¢ HK, TAP IE LRM LAS. BEAM SAK 
a SHRI IMUE Es WNL 6 MENS ABI ACIS LC HUNCH o pe 


Fig. 3 


. Fig, abs Heterophyllium shikokianum Sak. A: 23% (x20), B: Ram, 8 Ci) a 
BAS Fig. ‘2, Isopterygium capitulatum Sak. A: i (x20), B: Aimeu Cx ), C: IESE co) am 
© 3, Mnium giganteum Sak, A: #38 (x20), B: @yhetE (x20) : : ‘ 
Fig. 4, Thuidium iyoense Sak. A: 2€i€ (x20), B: #38 (x20) C: 
| Fig 5, Brotherella, Otii Sak. A: #89 (x20), B: FER (x20), Se A oe 
me 6, Brotherella hypnoides Sak, A: ¥ if Cx); B: bei (x20) 
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BES: SENG 2 EUR FL AS Bak, ARF yesh, Ver: E, Was 22 481116 AEE, 9196 ; 
Deo 

HBL: ALAR DBUTSO CHM M. koraiense Sak. (Hip hytsk, #555 4 660 HE, 531~ 
932 FIBIR) ECM HS. HOE DIES BS BiB {KF So BRB IROOM 
CHI (LHIEE CH % 0 3 


M. giganteum M> koraiense 
1. ROpUT MERA. 1. fA GME Mt BRE, 
2. SES BRE HS 0 2. BRIE Lo 
3. AGRON BIE. 3. SCRA URI. 
4. Mle FRRICR CHE L ¢ RK. 4, IC MV. 


4, 4aGpy/772a> its) Thuidium (Euthuidium) iyoense Sak. n. sp. 
PHBL Thuidium yezoanum Sak. 8 6 LASHES 5 HELD, NICO“ 5 Hm, 


RUE LUI, PLE OM, BAKO). HCE, SOE SBIES 


FAB 6, SOFAS NSO AIRE AE LBC, AL OUEAMC Ge LB HER 0.7~. 


08 FE, PERRI CIMEL, JESS 2~3 MOMMA. MWA EE~ZO,/ AD 
TNE) IMTS o MNES CAH CHA CTA PICMG So MITER SIBH SEE 
NEGUS SLED L. WROMRGIA EES 6, TH ONES BLS, 


PEM: SARAH, HORA ICIS, WEN 18 4R 11 9 28 HERE, 586 ge, 


5, AFG AHS V4 ($iKG) Brotherella Otii Sak. n. sp. 


AUER UC A Te DIE, ORG, AVC D 2H RSS. HH. Me 


S11, PROS 2 ME UTM, WARE ORR LS. NMR EGOL LA LIL 


FROPBECHD IIE NE, WR, MER 05 FE, Mein T SH RAIA < BHD 


D, MASI LALBL. Ale, HIM THE, FRCS CHOC, Ramatd 2 


A, KC MEL, BENE. RM EMD MIB Do EGTA LCM Do FBO 
RIES ANC UCI UMRAO. AEDS ILS. B. complanata Rms. et Sak. HEL 


FEM: PBI ARAN, ABI, arb, AAD 24468 59 APRME, #53510 HR. 
6. FAFaAHS a> Cr) Brotherella herbacea Sak. n. sp. 
AOR HEA, BEG, AC BMRAL IK MKOMDS BS. 4a, SES 3~5 Hi, 


IMATE. PANELLED 2H Do KANE, MACE. FRORSEIAOINT 


LCOMIKKEEHIE, WE, EUS PG, MLS DESL, WE LE, Welw. Ane 


 PCAMIEERED), JARED CEOP MOE, Ranle 5~4 mk MEU, | 


AERO BAO AME BI GIS UT 0 


ASHHLIS, B. Henoni (Dub.) Broth. 2 UL, 
PEL: SPARTA ARs 2 5G CRED, BoE, HAAN 24 46 8 A 8 A YRSE,. 95 3371 | 


s paet i avy y te t hel e ge up 
& 4 63 side tin ae RAD 25 


| NH Hypnum tristo- viridis wet LI. Hci ERL. HG, TURD Do i D 
THULE DRS 5 FRORSEC IDURD, BIR 1~2 BRD c b&b ERR 4 
st, BEF, RDG LIS HELE, DE 9 ARIES TORT, GIS Oe 
ieee BEOBVRGICLS. MOMMA Hi zw So Sambal HALE, eink 
PMU Ste EMILERO MME RAC UT ho MRO IEAEARCANELS LTH D 
FRG 22 BE, PUTER, SUEITE, WR, AUN LN FAIS AICS 
FRAY: SERRE ARASH, vv F CiBRULL) ARICA. 241% 8 13 8 a8 
4, 98 3291 BE. | we 
Me JF: Mk DHHS B. isopterygioides \IL& & HHS Hypnum WHE ae : tS 


owt 
fy ae 


1. Sreteriphyitiun sikokianum Sale n.sp. (Fig. 1). Planta speciosa, caesp- 
itosum, caespitibus laxis, luteo-fuscescentibus, mollibus. Caulis elongatus, repens, ca 


cm. longus, hic illic radiculosus, regulariter pinnam applanatam ramosus, ramis a 
ratulis, in medio cauli longissimis, 2,5cm longis, subcomplanate foliosis, breviuscule : 
mulosis, apice incurvatis. Folia caulina et ramea inferiora ovato-lanceolata, long- — 


issime sensim acuminata, in pilo tatenuata, saepe torta, concaviuscula, integra, erecta, a 
Pin ; 
usque ad 2mm longa, basi 0,3mm lata. Brevissime binerviae. Cellulis in medio 


anguste linearibus, pellucidis, levibus, alaribus excavatis, aureis, rectangularibus i: 
quadratis. -Theca in pedicello rubro, 2cm longo, obovata, curvatula, 15mm 
eee crassa. Perichaetium internum ovato- lanceolatum, longissime serral. 


/ ‘ 


/ 
a 


lines, eee Folia ep a erecto- sstaitias aie eaten ene cultr 
rme ovato-lanceolata, superne minute miei bat medio -anguste- reourvat ta, 


satis, Bic illic coloratis, Svinas tadistingtls: Gabiers igaornl 


; a f ‘Sikoku : Prov. Iyo, mt. Isizuti, near summit (Leg. K. Oti, ‘Typus in H 
“sia kurai No. 18502 Aug, 1949). Herb. K. Oti No, 3480. Cotype, | 
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3. Mnium (Serratae) giganteum Sak. n. sp. (Fig. 3). Planta perrobusta, sicca 
_ rigidiuscula, laxiuscule caespitosa, caespitibus virido-fuscescentibus. Caulis erectus, 


_ 5cm altus, infra medio densissima fusco-tomentosus, supra medio densiuscule foliosus, 


iu 
& 
- 
5 


paulum flagellosus, flagellibus depauperatis, tantum lcm longis, dense tomentosis, 
; : 
' distiche laxe foliosis. Folia caulina superiora in siccitate crispissima, madore erecto- 


_ patentia, subdecurrentia, ovata vel late ovato-oblonga, acutiuscula, usque ad 7-8 mm — 


: longa, 5mm lata, in toto spinoso-dentata, dentibus 1-2 cellularibus; Costa basi 
validissima, sensim tenuiore, continua; cellulis in toto hexagonis, densissimis, minutis, 
_chlorophyllosis, marginalibus supra medio 2-3 cellularibus, basin versus sensim 4-5 


a cellularibus. Folia flagellosa minora, integerrima. Caétera desunt. 
= ' Sikoku: Prov. Iyo, Mitsumori-pass (Leg. K. Oti, Typus in Herb. K. Sakurai No, 
_ 17457 16-Nov.-1947). Herb. K. Oti No. 2126-Cotype. i 
4. Thuidium iyoense Sak. (Euthuidium).'n. sp. (Fig. 4). Species Th. yezoano 
mihi similis sed gracillior, caespitosum, caespitibus laxis, luteo-viridibus, in siccitate 
rigidiusculis. Caulis elongatus, 5cm. longus, hic illic radiculosus, regulariter laxe 
pinnam ramosus, ramis brevibus, 5mm longis, pinnam ramulosis. Folia caulina e 
3 basi atel ovata vel ovatodeltoidea, subito breve loriforme falcatiforme obtuse atten- 


uata, marginibus anguste recurvis, superne serrulatis, in medio folii bi-tri-plicatis, 


usque ad 0,7-0,8 mm longa,.0,5mm lata; costa lata, sensim attenuata, subcontinua, 
dorso levi; ceulis laxis, pellucidis, irregulariter quadrato-helxagonis, humiliter 


unipapillosis, infimis coloratlis. Files polymorphes, :pauciramosuses. Folia ramea 
longe triangulata, costa pellucida. Folia ramulina margine papillose-crenulata. Sterile. 
_ Sikoku: Prov. Iyo, Saijo, Nakano (Leg K. Oti, Typus in Herb. K. Sakurai No. } 


18532 Nov.-1945) Herb. K. oti No. 536-Cotype. 
* @ % : ‘ 
5. Brotherella Otii Sak. sp. nov. (Fig. 5). Ad rupes. Planta pergracilis pro 
genere. Caespitosa, caespitibus densis, valde applanatis, laete luteo-viridibus, sericeis, 


mollibus: Caulis 1cm longus, hic. illic rubro-radiculosus, irregulariter subpinnam 


ramosus, ramis elongatis, filiformibus, 2cm longis, dense complanate foliosis, apice 
caudiformiter attenuatis, parcissime breve ramulosis. Folia ramea falcata, ovato- 


lanceolata, sensim attenuata, integerrima vel superne minute serrulata, usque ad 0,5— 


| mm longa, 0,1mm lata. Costa obsoleta. Cellulis in medio folii linearibus basin 


_ versus laxioribus, infimis. aureis, alaribus bi-vesiculosis, aureis, supraalaribus minutis _ 
- quadratis. Folia caulina infima minora, subfalcata, lanceolata, indistincte serrulata. ‘ 


Caetera deest. 
Sikoku: Prov. Iyo, mt. Isicuti (Leg. K. Oti, Typus in Herb. K. Sakurai No. 17498 
i Aug.-1949). Herb. K. Oti No, 3510. Cotype. 


ae eS ee ee 
wae et ! ae 


Seay 4 “else S v Rane y 
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‘ Peed 
3 . 6. Brotherella herbacea Sak. n. sp. Planta gracilis, caespitosa, caespitibt Ss 
“ia -densis, herbaceis, lutescenti-viridibus, mollibus, subsericeis. Caulis repens, é 3-5om 
a longus, denudatus, subpinnam ramosus, ramis ascendentibus, valde intricatis, lem 
ie vel ultra longis, dense et complanate foliosis, irregulariter ramulosis. Folia. ramea 
ae falcatula, ovato-lanceolata, sensim acuminata, acuta, concaviuscula, integra vel apice. 
on integgerima, usque ad 1mm longa, 0,4mm lata; costa obsoleta; cellulis in medio 
Br - folii linearibus, flexuosulis, pellucidis, basin versus laxioribus, infimis aureis, alavibus_ 


45 os vesiculosis, oblongis, re dienes pels minoribus, Sleeps e Sterile. 


: 1. Brotherella hypnoides Sak. n. sp. (Fig. 6). Species Hypno tristo- viride | 
ss beraffinis. Gracilis, caespitosa, caespitibus densissimis, luteo-viridibus, ‘sericeis, 


if 


_mollibus. pane das 2-3 cm, gma hic illic radiculosus, densissime bipinnam 


ovato- ‘lanceolata, raptim ere in subulam attenuata, sabiite 1-2xctorto: ee 
fies eee 0,3 mm lata. Costa obsoleta. Cellulis in medio folii per pee 
q ¥ 


| a utum, distincte ‘serrdlatum ; enervia ; cellulis basilaribus late fuscidulis. ¢ ai ee 
Aer Sikoku: Prov. Iyo, mt. Isizuti (Leg. K. Oti, Typus in Herb. | kK Sakurai No. “17463 


. (5 ug. 1949). Herb. K. Oti No. 3291-Cotype. : rye taht mala 
| (To be continued)* 
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C= PT OBE EMER LE OWT 


ee TL AAR APE ICS 3 
eta tr OFA bh & OBEY 
eet oe be mh R* . 
Seizi TATUNO: Weitere Untersuchungen iiber die Polyploidie und geographische Verbreitung 
bei Dumortiera hirsuta, Il. Beziehung zwischen der Verbreitung von D. hirsuta und der 


geologischen Formation an die Kalkgebiete Kawara-dake. 


TNA EAFAES ¥ =a FIR n=, 18, 27 OYE LRCT SMP BTT, One 


3 GEO SAD WWE CHEER OBS CL (1938, 39a, b, 4D KR UCOMROMILL UT, 


hes meee Lee Lt (1946), DDSI L=T FIOM L 
HELE OBR LUC MMECINS ICD, TMEEKAABAD AICO T METH SR, Z 


OS SIC ANUR AIR BWR LORY BC BD DDSP, CNG IH MDWSENL DO 


C, SOSA EMIT E OWNER DH CHE THOS &, LOMMOMNLACHMES 2 o 
: 


pee i. I. FRFOMVAUMRONE 


AAMEILIGRATRC BOT, IIOP 20 km OHINARAXMTOALIC B DALY 4 km 


HY Lkm O/HSwil TCHS. MOM 3 OOKdION, Hy SALK—OH (491m), = 


OF; CH) 460m), =O}; GOSm) OMUMA TOS G1), £5 UT, TOMNEMEAS 
BR GD TOD 6 HLTA LEAR TB B 0 


| Ome Pics, Fa, BRA CHOOT, WHOA & WIECH So 
pea T FOWL EWE LOWES II, LOM mee MA tema, bo 


\ 
HED WOW AS 1 CARS BAC, 3 COME ENED Lowe MBSA ABC BD, WED 
} 


4 


{, WHY HHT, LOR s VHT TODAC HLS SALVO BRP HACH SLBAG 


Melt, ROL OWES OMMO MI ET SI LICKOTH Bb CP omMon, He 
DANAE AL <¢ ib CHE HWE) CSF 1940) DHSMG, CHEW RO de A TE - 3 


DE PKOWAMNCIEG Ok, FT TONAL WEL OBA TE WE RAES S CE DHA 


P76CTH4So0 


Lt, KKORWNAOKRARCKS C, MMOS, LOUKKRHRED BW MOLDS 


pb, LROEL, ROMP OMOMMOHHOREE (BBOTOS. SLIME LOM 


JANIS, DODSWARBABWC, AROWADED ATW SD, MOMMCEMG DR 


HER BOTW SHAHOMA LIS VHT TOHALTOSD GS, HMB lk COMBE 


GREE UTD HI OPEC, HOTHKOPO Kia CE BLD, COMABRADS 


BBA Aa E ULTARUTHS So 


* em SCM eA a 


ie » ABRAM ENR RABC KR THI Y OCS E 0 


Be tee A eee 


vo x : obaueeioets Allvium 0 


BR hat i om 


856 


OME BOK 250 (wD > ¥ = TF ODYe AHM & , Sh ge see Ge a 
MELT CORAL IT n=9 (IBN), 18 CAN, 27 (EAM) © SRE 
PRED, CHF IMOLA LUTE OMERIRADI 6 CH CHL, 51 Wl). ig 
ri 
zy Tabelle 1. E Aa 
xs FR TIE UICRY 67 ¢@=7 + DRG OF Hi LWA tL OBYIR (Beziehung zwischen der ~ cs 
-s Verbreitung der drei Varietaten von Dumortiera hirsuta und der geologischen Formation 
qa in dem Kalkgebiete co Kawara-dake. ) 
= WR KAY 
ih fii 1K ay a Aa fil HE Be ft 
- (Varietat) (Karyotypus) (Gestein) (Zahl d. ge- |((Summe) 
< priift Pf.) Fo sige 
n=9 
3 : yay JK va 
a Monoploid ; 73 73 
4 - pic K=4V-43)-+14 mC) (Kalkstein) . 
onan Ng. 
aes Ai JK =) 31 
i (Kalkstein) 
3 ‘| n=18 : ' 4 
4 a Pe $6 py a ? 
“Diploid He Bec Sate 
Sige K=8V+6J+21+2m(hy+ hp) (Amphibolit) 
A 7 hk 8 6 
(Quarztdiorit) 
ee | ees ee 
t Bahia? (Kalkstein) ~ Ah 
ad ihe Viet, 25 
; (Amphibolit) fe. 
Sp 7 BE } 
Triploid : 12 135 
ete K=12V+9J+31+3m (hth) | —- Phyllit) . 
| a W RB 5A 
(Quartzdiorit) 
a: ae . 
(Alluvium) y | 


ae 
a) HS HL CARTS, PARE CHB DWE Lit FE = To OH HB 73 (i 
OC, MSEC O GE, TAA Chl 8D be OBMRE LC, n=9, Ka 
 AV43J +14 Mn) CHS. RINOLAMWORTIAHIGEEC, Db ARR, HMO 
ae One rs Lomo RNC, — ae 
FRIIS EICL OID 6, AMI = 7 POAT LBL © IME TRS A 
PRDSLOLBAGHS, aE 
b) SA Betaqwid n=18, MR 8V4+6J4+21+2m(h +h) C, WORE OANA 

| FUULOMECT 1 MEP IB LO LETH S (1509 b, 41), LER TOWAREOM — 
HEED ODT, PAPAS IE CHRD ORD, HLA, ABI CRC 
Fe 2 (ARS SL EH LEDC, (DL ¢ SPATS INA ENS 42 (IO 5b, 31 TI 
Re, 5 Anita AAPL, » 6 MISA AET, ARAKO OS MORAL Gee 
BHOSLE CORACKS LER ROLRMBE Eis, HOt NSM M ake BORO os 


Dy ae 
es Sahat 


nah woe Si Tio ae | ms 


ob, MN AED 3MOBGLENRSOC, TNHLMATS EL, BRERO CON 
ea OPAL MINSHICS EID, SH —HAMOPRIE Bi 2K MOAR SHS, tHE 
(OPO NAEELANTS ZL dtd So 2 ’ 
e Eo | RITE DAE Lie A EOL MANNE IS ARE 2 ROOD OS . Steril © ate 
Oo FETE OL MM OAR OMED GIL, TOAPMOMAOMBVEOI PH Lowe J 
a © emALKHRER2RONT DS, CORIAKS &, 42 (AME 37 (AGED Steril C, HO 
5 MN ODARD HL GI. L Steril D 37 MBOHS (Ds Owe (31 (ei i 1 
HD LOR 6 (MND WO 2HOWAL GABP, AMID Eb nk. Leng 

teri D&E OO APSE ISARLE 9 ES 7 DY YE (oH 68~76) CHSd, MMM oar 
x a BT vd ITCH S BODY 16% CHL Sw, CHEK, AREA oe 
BRENT (, MD 2 BOREL T SPs BSED, dot) aEsstet CPHL 6.4~7.0) 


Tabelle I; 
Tea ay OX FEW OAKHIBR LEH OMe DFG RU pH L OBI (Beziehung zwischen 
peace Senegalese nae den Gesteinenarten sowie pH des Substrats der diploiden ; ei 


«KR (Zahl d. gepriift. PA.) 


Beg = Hae sree Pa ET 
(Gestein) — pH eee oc ta 
74 7.6 \Summe) 


AG 5 DR ep 
(Kalkstein) 


fi ea} a 
(Amphibolit) 


AEWA RR OB. 
(Quartzdiolit) 


Eha C 9 ay 
ami ebolith 


ea ee um | Saar mary ies 
(Quartzdiolit ) wei we CAE 


ae 


be ROSES CL CRIME, = DUC <2 ok aM REE a 
AE ECE ER EY, AREAL O PIEW &OCEBSSLVD PARENT, — fH a 
TE Se C= HAAR Te EDCHAd PERICLES AEMD GHEE pe 
“ieee fae fbi paipenlel scents sare’ 


ae ++) thon, =otnnwo nem. bore Diploia 1 ON FaBaFE, st RAC” 
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AED Fe AS LOL ATMS ENE IT AR MUSIC EORLOLEAGH 


BP, LORRAMD, BARE ECERMNS NO CWO MP OHHECOAMINS AIL L 
WRASSE C ETC, ELIOWAOMRORTERE, ATTMOXAOMM LA pH OsMED 


4 
x 
z 


MED IEEE LUMI 2% GEIURO BB & EE, SHAME FROME IIRO Cio 


* LEW. 


c) =P WlRecRI Ms, Pa CHe LA-cwme 15 MCE s) LONe 
HEB n=27, Me 12V+9]+31+3m2h +h) CHS 6, WGAMAKWCH bik 
STFS ERAN MLCH SB. AAEM O COMED SWAN SrA Ue HN AS hd < 
HE ULTWEORUBSC, COAT SHAOMMZAKHOW, FINK, fA, F 


BE, TREE CDS, HTN OUMEB Ce Lew SL GB 1AD), AUB 135 MINBOA 1/5 


—D 41 TAR DBA, FEUD 94 ABA CRDAOHAEIH GHKOKD 6, HK E 


D EMO AALS Sr MWOGES 5 MAAS OLA Ch DEB BOD 
(id, ARR ED 54 REC. BAEK D EULASW, ZOMGPIH EIS 25, FRC 
12, (PRES 3 TARO MWS HLH Sav 7, 

RE OMAICIKS &, WIA Ce YaTFO= ISH AOM 15 FLO HAG KIS 
ee Ga) tats BAO LACED 4 USO FEET CLIN S HIDE 
DH, COAMPAUSL, SMEs L=TTOAWST SHARRKOM TO WA CRAKE 
KOT Off 18 MBL HS. 


\ 


ll. # # 
LROMAOMROR TEN, PHRMA C, 78 = TONE TICLE 


A, SHASTA RON 2 A, SAME HACHILONWE MOM LIC Lone 6, HM 


ian hg eo hoieic ea ncue OABILE de 6 


FS. 

EAA SEO CREA HOEY, ANE A DEM STW Sd, HL, F¥ 
STFOINS, MEL WA LOWROW DEHLI. Libis, Ones var 7 3 ht 
HOAWICEWAO CARED WURT SLOTCBSID. ' 


MS LIOR BAANLOALLINSH, VEGORO MAIL (1946) ATWO 
LHD pH 2 68~82 CHS 6, AMO GARR O E y EBLT 2 VETO S 
LED, AWM T SLO EBAGNS. ACOA AKADAR GP AMOMAEEEU, 

£ pH ik 6.0~78 0, HAOMMIKO pH OMMG—HMOTHED EMAMO, SOM 

RRERO 18 MOHACAL, pH th 46~82 CHIEU, VS AMMOMINTOT, 

AWHWORHOMMKO pH OFMOHALTO SOG, FKSTTIRREMMOMIMETO 


HU ARIEL LOL BAGNS. 


Je Rohweder s& (1936) (& Elbe MOFHO—-WAC, RF HMO L ¢ DAKE 
Dae LIKE, FR RS (BATA EO BW BLODA AUTOS L LRRET 
WOB, FRATIOWAEMOT I — PEO ARANCE U, EM MO BW EOD, ibe 
ORBEA SLED ORIER, CHARS KORES PaTrOMAMEE LS 
{ EDEBAGNSo WES aTTAAMEL YE =T5H (Marchantiales) CHTSd% C 


Rea, 1 > 
ive Bes =75 Hh Plagiochasma, Pintriarin WiGoHNc te RAEN DRA is wpO ati } 
; 4 Rip LEBEL ONDSLOBSW, FH=aT + O— Ee bec aS & [a URN BREED DANS <e 
Db, Bhi kSSNAaC, CHDLEAMWOWIMNONT, MLOMMOABI AT Le 
: 2p LEA RA LIE LDCHD5o DK OM, FESTFTHRARMWTH SEBS HSHLD IE 
“DI, Lt < Rohweder-Oi$& b REND ROBNT & OLE SNSo 


IV. @ 


| NIRS es TT 9, 18, 27 DUM 3 MED), Zs Loe 3 a 3 
Be atinire OAFHWOKSE 1 + VRB CAPER PND SSCL eH UR 1938, 39a, 
'41, 146), 
ABE LEANNA TEACH IO > ES2FD 3 MMO Ai LWW LO BY AR AE i 
ean 9 ¢ BI DLOIRGACH, 18 KO 27 MOL OU AKEO WMO AE LIB OH, We ett 
| a rth U, EWS SA OMMOS MD duis psa eces be be BF Bo 


fan whe. Ey em 
i, 1940: MUR SORMECURRB, AMBLAME, 4: 175-182, 9 tah 
er, H. 1936: Die Bedeutung hd olypiantic fiir die Anpassung der Angiospermen. 2 an “die a 
kgebiete ‘ Schleswig-Holsteins. - Beih. Bot, Centrabl. 54, Abt. A, 507-519. nil 
Ky 1938: Dumortiera hirsuta ieee 4%) ® Polyploidie HT Hi 2 rete, tana 
62: 434-441, ‘ ee 
939a: + ea “2 OUR EMMITT EI OW c, wR L Le 8B: 245-350. Wark 2 
939b : “RIE IL Wk 53: 406-410. ona 2 
Gnas 1941 : Zytologische Untersuchungen iiber die Lebermoose von laced Jour. Sci. Hiro 
ima Univ. Ser. B. Div. 2, 4: 73-187. nt ; Ra arn Ty 


oP et oe DOPPECHE L 4 OLEH MOIS tv PERT, saa, a : 1-88, 


F Résumé 


g ischen Ronmaten und zwar mit der Wotherstalficinct&cunaate asain des Subst 
hte In oer voligen paige ich naher die Riga ae ie der Mie. 


sd 


om die 8 und 27- chromosomigen Varietaten aber nicht nur auf dem Kalk te 
dern auf einigen anderen Arten der Gesteinen getroffen wurden. Dahe ki 
paretaten mit mehr Chromosomen auf verscheidenen Gesteinen wachsen als 
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ae 


my ae re 
D ee ree 
as stimmt mit dem Ergebnisse mei er 
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te a iH OMEN DA HAT 
I. We Mt. 
fA fe TE oc” 


Masami SATO: Notes on the cryptogamic flora of Proy. Shansi, North China, 
: II. Fungi and Algae.** ie ® 

A. f #8 (Fungi) Re 
ART CISD BBS EAH CIEE E SEO LOCH S. RUMBA ORE 
LAR EDIRNE 6 OAD MAREMNCIS Hee 5 LRAT H B25 ROE ES 
B UeHEPOK, | | . 
BEANS RETIREE ECC. H, Chow, 1997) 2RONE La Z-hRMOM 
AGS BRL, Six DRAM LSU OMe BO TW 2OT, BRIN OMBOWS 
ATR RUA DAE LI BG 6 HOO ill TUBA CRI, WE 
PRU AOKI, SHIT SC LIE WET BOK. AMON OPO 
AOREAC, DMBMOUFRORELEACECTKHS SRL 7H FRAY D ¢ Bb D1 fl i 
Ree ODA EE ORO CET ZTE MEDI BH CBRAL TL 
OS eh ee = 

UAL IRO HUE & D, re eee bikoreas cn emi 
OBR OMENS 2 Bir OK. ‘gk 
HASTE EWES 2 FEB ACD LTCSB IT Ze UAE SHEA BTR 12 Od 
ayy FROMMRMIES SC & EHD OI. wa 
4 tie, SHOPMAT Clk, HOGNCHS SZEROEENS BARN By HE ERB CDORLA 
— DRONEEGRO, MCAS THEMOT, SPAS ECW e HA LAT CRE ARIS 6 BE 
TBS BEDOK, ZOHNSF v KAT FEO 1 Phil Cyathus sinensis Imaz. DBI 
Lek, VHTAONHSTHS, | Sur 
Bel Te BAAD RIEL DEAD 6 HCD BB OHMS OSE SEE GI 
BIg Ba 

i  batelia scutellata «La Morgan F737 aAN=FKIUYAD fit k (1942 6 AL 
ARO : ee 
A ate _Pholiota praecox (Pers.) ae FLSsHUE Ak eebe (1942 425 A SORE) Ps 
: aS: " Bovita plumbea Pers. Ase seh (1942 44.6 9) 2 HEME) 


= —*"* 


. = > FA: 7 / . 
OF EKER ARIE ID Ht 
ae pens Contributions from. the as of Applied Botany, Faculty of Agricu'ture, Bie 
Be University. No. 6 ee 1950) : 
aN 


ae 
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- iM ww pe SR ee a Rees " 2 Le 
ey = PE ONE oe im pees 
eet es : ; iv mse ot Se tee tT : 2. 3 
i . < 
fit a i 63 48 wa ae ate 25 5 5; 


Ae 4. Calvatiella Lieuj "at ASW He ((al_E) | 

Bie _ 5. Lycoperdon polymorphum Vittadini Aas se (1942 45 A 31 HEME) - 4 

Be ie Cyathus sinensis Imazeki, sp. nov. FESHWKAATE (1942465 H 28 HARE) iF 
OWN CHM AEC GID, AAPFEOMORNC DB S/MUOD F 7 29 EE OBAKD Hee 

BRIO T, AOSIOPRM Le LICHICHIO MOA TOS Y ¥ TSTBOMWNO be UTE & 
ee tise 
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B. ¥ $i (Algae) 


TELE TBOL EERO, WEENIE 6 Hh DTHEBE COD CHO LOCH O20, WE 
Doe ENTWIRCS HI LOM LTH OR, WF CA RIOR 
:. BEAK BE & UTH6nNK LED LU Hee ae BANS LTS Bit, We te eee 
P fake 6, BA CHR e IME LIRO THER SL 5 PTE ar Oto LOM aw Or 


, 


IEP ted SMD THES ¢ ARE WTA AIT CSO tee HUISUA TF BMC K OD, oe .. 
PIES Di x 2, WHOS 6 BEHUNE Ss CHIC BEL, 2K PRLS 2-3.cm pet 
= babe 30 a te Sal YX IPD ee (CAE U, BED wae aed ws 


‘ Be coeias CeHosd, PAORKMM TE Y ¥ 7 2%) (Chara) t2 0 
( Cy : af = Pea ee 2) pS ae Sikh Pe % OHM DC, ti % aoe 3 


ye weet REF VBo Lf (Draparnaldia sp.) aca BDO Tao a a 

it x psi LT, BLED GD WL F-YN'C HBL ob CIR Me AE eB LISHKIRO HER RCL 
“5 ARMM TSO NZ OMB BRIE S NID OK. 2 

a Reh HWM LUTE, WF CF AF? VCR Lies, Rie W MPMI 

re SUED Thorea ramosissima ‘Esk Age t ores ie a a te ‘i 


e 
Ae 


fECRAD 3 ANCE SHS 7m t eee BD) cr ¥ x =I2 “Nbbeat aide tortuosa a 
oda et Yagi), Faysy ie os igteg shecooee YVFaFr 7» ae Coa 
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Homoethrix juliana (Menegh.) Kirchn.  i-¥-34) 
Nostoc parmeliotdes Kiitz. t¥-3 
Phormidium autumnale (Ag). Gom. 425-4 : A 
. Ph. ormidium Retzii (Ag.) Gom. 4 iilsit Le 
Chamaesiphon curvatus Nordst 7% iii 

Lyngbya Kiitzingit var. minor Gardn. tf-¥-4) 
 LOWCHORA Nostoc parmelioides Kiitz. (LARCHRBLET VVF79 (Nostoc 
-verrucosum Vauch.) % #3 ESRB AL, M 2m AWOAHOSME Se LT 
PRATT OPP P ILE LOTR LIC AUE LTWio KTH WA AO Phormidium Retzii 
Bay (Ag.) Gom. (247A A LI. MUS ALO HAAR HOMBICMEL TS WHEL tz U oy “a 
TOBE, PA THAOPIKE tk D AHN AL OTHE 2em fi LESS LMABEL, tba f 
| Ee < RSE OPEN ERIS OKT MRC BOT | 


Be | ae 
‘Mehra, P. N., 1949: Effect ofsulfanilamide on mitotic division in pollen grains of Ephedra, (++ 
DY OUEMLOBTAN~D ANTZ yp =r, FT = F OW) Bot. Gaz, 111: 53~63. 24 text-figs. 3a a 
(RULER OPRGLD B-C SHEL OTN -CHESE 2S ML ODMH TS ANZ TANT EP ORB 
\ MLEAbAES 05% KAN 7P HXTT PEMA L, PMMA. Cbeh, 0.2%. Fae, 
eee 0.4% “CIS IR FEC, sees ASP. HRN 3 CERDS. 0.5% Danii ¥ 


Rbamane ry LMUSbS A COE MIRE CM IIe 8, < 
4 Sa y 
| | ae OB ie BBD ch 


ae Lofiand, us B., 1950: In vitro culture of the cotton embryo. C7 2 OVO: AB OEE) Bot. Gaz, 
111: 307-311. ee : 
Gossypium hirsutum (9 2) OWKe White OJLAMBIMiceR sy, Hite, 7 7M, Hx OBO 
{kita & 2 CHIE Lk 0 BWrcaayey rh rry, be bhy4%, sodium nucieato, casein hydrolysate i. 
RPE LCA HT Mid eS ES e BARMd Te DK 27 PikRoc MPH DED 
oy FER Old MAIBR MIC 3 ( LECMELEROFE ICR, 20H MOLO CIR X, Bo 
(ORB OY OND DH, 15 HHO OCA —MIcMbla LIC CE COTE TCH I ee 
a RACHEL EO ( 2ko F ers 
en ; Ck =D 


$5 63 FR $B 743—744 BE 
ty ° Bk Mia a 


~ Taylor, J. H. 1950: The duration of differentiation in excised case pad Canon tires s5MbO 4g 
 * FUND) Amer. Jour. Bot, 37\: 137-143 re 
0g idl (ig ar ialahtai ides sate papi t pH 72~13 sie (1934) > 


CEBIXE, BOL ape hae tee. 1~5 Hie 3 RNR ONC DOR HCE 
o WROMFEM CHM LE, ROLYLUMEESRAKR OM, 4% ODMR Mai omCWMMRE Ge 
cm i WOR, MATH La BY A (C00 ppm) wkEseER sy (FF<Y10ppm.; pyridoxine. 4 
* nat t=2F 7K 08pp.m.)#3-( 2 Cyak WRC WEIR LE CHR, 22% y OMe 1 “a 
BIN Lc 2% KOMEN HE 3 #B-C 5 7 wm IIIS SECA LE. MAM I~A AM OMICS RHC E 
HPA ABE 2 GHELMEOMLES 3 OK MB-CHS o WA al O-—F Okie k S BR Bee j 
J 36 BibOK VFS B LetCOTe WA BANE L ¢ AMEE KS rim B Hite b Om ARIE 
SOW RI ADE GH te LEE RICE EUROPE t RF o PSTORT IE He RARE A 
, FeV DLP CREAT RY ORUMLOED KOK OCIA f, tr LA—Fi © Bh ie KORE. 
25 MENT Le Mh Cd SL RMsnHS, MMWR RERMCMR Ee Om He I am 
MAMICMRE NEL ORME S C2 a-C8 TRB CHS, HE MERAKMOCIE AD 
AN ct BATE L < RET OM 07728 ea tS %, CHEOMMPbOol w S FOR 
TLES5_ COMME MOPWRIAKIKCE, UTR OBE 6 RIE LEED BAR OK & 
AUIIE lc MSD vs 3 AREER Cla MAM X-GRF 3 & Ott ves, ChE 3H OERS yen 
RAMONE ERATE SL OND D, kh 05p.p.m. AFuaeey EME ARMS 
BRHF SRONDS, LOERs y EMR EMMIS Iv vEMZSLMPFR CRAFSLORBS. 
a KAMRHICMRAH LL 224s 32 es & YEMREROCRMPFRCHHL, ~FeteryE 
rg Aalto 33 7 y OTK BB; 2% 6 AE S OMIM CN DEE RWS So 


iS 


{ 


a, W, L. 1949 : Numbers and distribution of Bevo knobs in United pate! maize, Ge i 
ki YER vir BRAM OS NOME PAH) Genetics 34: 524-536 . ee 


Bay ORABO® PV oMmiser ORL OF EL & Bt {vere PKPHRO ik Reeves (1944) 1 
Ck bLi METH cM LIKE TTIATVBo AY 4S IZALIK © FE HH D% OD Northern Flints, a 
nt (BEE bY ea 2 yi ORR OME IO CREM Ko FROMM 0~20 = CCS SB 3F, 
rm Dents (6~12) w#%2OL%4¢ Northern Flints (O~5) ayoz LIEV b vena a ae 
PSR AE (~8) &#<orppy CBOk. C ROMS O26 Phi 9 OP BIENB LEO HH BeRLc 
, BUA OV, HOL5K%OTS, MH tev, seminal root BA, iF oO RAM) TePi te Ee 
T3o & OFWs Northern Flints, Southern Dents, - yen = Y HLA D 2 MER D ARAL Ca, 
anem L OBR ABS, C hid thio i fie LOTR MEE © HI Have x VBLEA Or 
j BLM ore © Oi Aa KY taAYH Tripsacum & Bre Lc YER AY RBCs kL Ye 
UTE HIS, hyena YO5SbKbS Tripsacum ON FLT O tk & RTA OUT, Re : 
EMMYS KIWAWAZOF-REMBLIZL RUBL TUS o WE ECHVMO?: YFRR sw 
=) VRE RAM (, FAH OS ROBY Tripsacum & ORHIC LOT hyena YR PPSe 
EWS5GHEL, IEKEOo-A, 2 ROMO IW Northern Flints oF 35 Tripsacum ek ; 
SOCCORL AS deve LK So LL Graner and Addison (1944) a PKCD SAME Bot “a 
EXOLOKKKPROFE, Tripsacum australe 7 HGP IC et Dz RCT, Yeeawga . 
eee Sek ‘eeprhs 6b, IGkKObyeRna VIREO 5i%z Tripsacum 32: BA 1% 
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Rokuya, IMAZEKI: Fungi collected at mt. Wu Tai-Shan 


FB OO ea Og ea Ce 
ae De ae een Tc eee ae 


1942 AED 4~6 Altre AL TEC Sn Le --IE BRO 
PREIS & SEBO WS 6 fi 7 AE OW THE L, HRAEEO—-BE TS. 

JME TS LLORAS 6 FLT iE SSB S$, MOHD CH as, LOMAS MBCA 
WM 4~5 ACH), ASCARI LOTEEVEORECEORIC LEDS INE, PUR 
MRLIATROASo LO LMNICUT 8 WHOL LON ERECTOR CESS OC 
ERIM S NSM HO. PARMA LTA THOTT, BEAT UEC 


DROTHWI LE, SOL LMAMOM ARMOR CR LCRA RD 


- TBo 


MATA ROMER LORVOTS 35%, MOMS IE MARIZ OMLOIR 
HINES NAOMI OW TR MN SE LARRY. KHOR AMOR ANT eM 


BULEVEW. 


ORI LBRLTWS. : ao: 
PSA 3s SRIOTIIAI INCA CHD TAB LOTHS, TACHI SED 


MicMore Msclk A. Pilat © Basidiomycetes chinensis (Ann. Myc. 38: 61-82, Tab. 
LIV, 1940) 2BSOACHS. AWE KUED Hoangho Paiho fhypiiif E. Licent KO 
SENG SYRMITIEW TABI IE LOCH Bq Licent MOPMMAIN « BE + ACK - PURSES 
DESL, PCEMMADL ODPL AD, 80 MMOMUP HALOS TOS. LD 
LIDAMNEM LEONEL L, SHOMRMOMERERHAT SOAR. 
fOTAMAMDUBHRILLL IS WROTE 28, Tle HMLOUMAD HME ! 


FRAN RR TC, HRI HSM CoH eo 92 
FxXATFTEHILM CH), Cyathus sinensis IMAz. OPERA. | a ; 
HEDIE SO RRATEE AMORA LNA Gh IIERECILE UTM ORE 


Ascomycetes — Pezizaceae 


1. Patella scutellata (L. ex Fr.) Morgan, Journ. Myc., 8: 187 (1902) — Seaver, ee 
N. Amer. Cap-Fungi, 159, Pl. 14, f. 2 et Pl. 45, f. 19 (1928) — Teng, Sinesia, 5: 438 
(1934) — Kobayasi-Y., in Asahina’s Nipp. Inka.-Dukan, 606, P. I. C. f. 7 (1936) AA 
Peziza scutellta L. ex Fr., Syst. Myc., 2: 85 (1822) — Cooke, Handb. Brit. F ung., ae 
2: 682 (1871) — Kawamura, Nippon Kinrui Dusetsu, no. 151, f. 1-5 (1929) ° Se 
Lachnea scutellata Gillet, Champ. Fr. Discom., 75 (1879) — Saccardo. Syll. Fung., . « 


+ RETR , ee ae 


fe. io = # 63 eB TAT Al 25 4 


m3: 173 (1889) — Massee, Brit. Fung, Fl., 4: 315 (1895) ate | 
‘Locality: #&44.& CVI-11, 1942). eS | 
Distribution: Asia platen: China-Shansi, Kiangsu, Chekiang, Hainan): Europe; 4 


a < 
_N. America. 
Basidiomycetes — Agaricaceae 


2. Pholiota praecox (Pers. ex Fr.) Quélet, Champ. Jura. Vosg. I, in Mem. Soc. — 
; _DEmul. Montb., 2 ser., 5: 124 (1872) — Saccardo, Il. c., 5: 738 (1888) — Rea, Brit. 
Bas. 114 (1922) — Overholts, Ann. Mo. Bot. Gard, 14: 106, Pl. 9 (1921) — Imai, . 
Journ. Fac. Agr. Hokkaido Imp. Univ., 43: 186 (1938) © : a3 
‘ Locality: +k bt (V-30, 1942). Solitary or caespitose on grassy ground. SA 
- Distribution: Asia (Japan: China: Siberia: Asia Minor); Europe ; N. America . 


Austraria, } 


—Lycoperdaceae 


3. Rovista plumbea Person, Syn. Fung., 137 (1801) — Fries, Syst. Myc., 3: a f 
829) — Saccardo, |. c., 7: 96 (1888) — Lloyd, Myc. Notes, 12: 115, Pl. 1 (1902) - — 


= 


ker et Couch, Gast. East. U. S. et Canada, 99, Pl. 114, f. 7-8 (1928) — Pilat, al 


\ 


Bea: ; self (V2, 1942), Growing on grassy ground. et 
na a Asia (Japan: (China annan Shansi, South Altai) ; Burope N. i 


3 (1936) 

Se giganteum Ling, Contr. Biol. Pay Sc. Soc. ” eg ee 8. 189 c1ss2) non — 
acon "the es ‘ - 
Dei ecaiicy eave (VI- 2, 1942). Growing: solitary on grassy ground. su 


" Distribution: Endemic. Sx 


a 


ES ee 
MAA 

Bee Plant subglobose to subobconic, flattened on om 7-14cm wide 45-5 cm high : a 
i - peridium 2 2 layered but practically single layered, the outer layer being represented _ is 
by minute. chocolate to chestnut colored, scurfy particles which: remain only on. the ; 


ait ower ‘surface of the aoe the inner hayeE very thin Vue papery, smooth, ag : 
Ee 


oe ee yellowish brown, globose, smooth, 38-5 # in diameter, with distinct te 
of 15-4 long. Capillitium threads free, several times branched, the main stem ae % 
ot ‘thick, the branches Taner narrower and narrower, ears Pointed out. 


Ys r, . hrity v4 
ae ote us 
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ie _ Fig. 1. Cyathus sinensis Imaz. 

A. Fruitbodies (x2). . B. Longitudinal section of ‘peridium, showing tufted hair 
(a), exoperidium (b), middle peridium (c), and-endoperidium (4d). A 
- -C.-Exoperidium. (1000). D. Middle peridium :(x1000). = E. Endoperidium — 
; 1000). = ‘-F. Individual hypha in the tufted hair ( x 1000). G. Section of peridiole 
(x40). H. Spores (x 1000). ; 
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_ Notes, ie 215, Pl. 34 et 52 (1905) — Coker et Gnas L ‘C, 92, Pl. 113, f. 29 ( 
a Ed. Fischer, Engl. Nat. Pflanzenfam., II Aufl., Bd. 7 a: 65 (1933). ‘ 
ram re Bulliard ex Massee, jauee Roy. Micr. aed 722 (1887): 


lec. at es 
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L. polymorphum var. cepaeforme Lloyd, Lycop. Aeste: and New Zeal., 30 pe 2 


— Teng. Contr. Biol. Lab. Sci. Soc. China, 7: 126 (1932) 
Locality: agillseme (V-31, 1942) 


| 


is , 


—Nidulariaceae 
6. Cyathus sinensis nagek: sp. nov. 


, Peridio obconico, 5-6 mm alto, 2.5-5 mm lato, extus. -cinnamomeo, dense fasticniaeat 


0, she peer eres, fere potercias ex hyphis ave Denes crasse tunicatis 


, peridio eae ecto- et. entered brunneis, ca 70 be crassis, ieee 


matibus, ex hyphis 2-3 wu crassis longitudinale ordinatis compositis, mesodermati 
10, ca ,40-50 mu crasso, pseudoparenchymatico : 


imis, corticibus atro- brunneis, ca 15-20 crassis: 


linis, levibus, 12.5-18.5 x8. 3-10. 3 (generatim 13-15 x9.5 4) crassis. 
Locality : KAZE (V -28, 1942), coll. by Dr. M. Sato er: 
distribution : Endemic. 


The plant belongs to Ree Section Olla Tul. 


- 
t 


‘ 


x 


f 
sporangiolis sordide griseis, gd 


ciformibus vel lentiformibus, 1 3mm latis, 0.5mm crassis, tunicis membranaceis, 


sporis late ellipsoideis, 


ae Stn in mossy ground under the FS 
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F-RKeB IC LAH KS 
iit 1 REE O BE Be VIL" 
fl BF & ae** 


Haruo OKUNO: * Electron microscopical study on 


fine structures of diatom frustules VIII. 


a a a ee 


f 
Melosira nummuloides (Dillwyn) Agardh (PI. I, figs. 2~2/) Hustedt, Kiesel. 1 
(1930) p. 231, fig. 95; Mills, Ind. (1934) p. 940; Okuno, Electr. Diat., Simadzu Rev. th 
Kyoto, 5 €1948) p. 45. * 
3688 (1,2 fal) MBC SKGRBCEY., BMY 10~23u, Bm BA, pee 
WORE Kiel) BRIBES So MSRM CHAI, WH CHES BT Dd T BATH 
— SEOKAGRM AST CAAT AMTE So 7 
Bee OG, 2', 2" lal) REBENC KO CMA ERE LEER Ye aot VR TUNG Bak § a 
SPE D AERIS ITI HY:. 2 WILBER, ISCO 5000 A. 2” IRILRBLT, WRMHAE 7000 1h, 
SLBA HRC & SL, PISA 114000 mp? CC, Be *VEK fal CAINE Teas ae 
JY ICIOTRH L, £OES HI 240~300 my (2! fal). fRFLIS LLBEAN 1~6 fa cs) y cae 
— BRIE, —CHILT HS. . 
Hab. Marine. Sakai Aquarium, Sakai, Osaka ee COkuno, no. m223, Jan. 1983) 
eae palmeriana (Greville) Grunow (Pl. J, figs. 1, ro) Hustedt, Kies.) 
1 (4930) p. 308, fig. 147; Mills, Ind. (1934) p. 1488. ot 
. 1D: eA, WM 35~150 p, MHP PRM. LBA HET AA, 
RMP CKA, ARB CABO). RAR BORURS AL, MME ONE LOTHEL - 
GEE (FB 0 Oo ee 
ABU GL, 1 fal) WRBEEEER MERE VN > — be LiBEIMT EIAS 2600 HY. HRA 
jAULAAB, BABSSAG. filkied ib THA. MTL ISEL OD BLT 10 pu (#9 35 HD A 
D, CONS 3 HMMA. a 
Hab. Marine plankton. Akashi Straits. (Okuno, no. m307, Aug. 1948) . 
* 
Stephanodiscus niagarae Ehrenberg (Pl. I, figs. 3, 3!) Fricke in A. Schmidt, 
: Atlas, pl. 227 (1901) figs. 1~9; Mills, Ind. (1934) p. 1482; Okuno, Diat. Dep. I, Bou tH 
Mag. Tokyo, 57 (1943) p. 365, figs. 1, a~b. 
Syn. emacs astraea (Ehrenberg) Grunow, Hustedt, Kiesel. 1 (1930) Dp 


fe SIE BEDSIDE & 3%. Kt 
. ** Rape Se Oki High School, Kyoto 


ct RM ROS B ‘ona 


J 


ne 368, fig: 193. Syn. nov. ~ 
a cae (I, 3 fal) se gia lakes a} ecg: esa 2~4 nonitens 


a LEMS 2RORHMRIRE RN. c. 
) BRE CL, J) BEEBE MEI DoS — } & LER 2600 HRC EPY. STITT | 
ce CREB) BBD, WRMOMBUME 2~4 NOMA ACOWMT DS. 


_ Hab. Diatomaceous ooze, from 1500 m off Omatsuzaki, Biwa Lake. (ORE no. 


“ 


= LOH TB 3. eras er Ete 
x Hab. Marine, fossil. Seigocho diatomite deposit, Island Oki, Shines Pref. (Okuno, “a 
- 923, Nov. 1944) ) we 


in ° . 


eS ai , 5 ial CB: I, 5! (ali Bh) SORRER RAE UNS — bk Ls ae 2500 
4 seat, “rie Alia Geen pola ag GS g Aa VARI ie CHE LICH 


te 2 2 apa feat U, = H GMeeE <¢ > Rees REN sete 60° ees ‘ STR 4 
a ae ATS (DARKO S Lo RH LTWSOIRWF MRE & BROT 
DCHAS.~ , “ae 


‘ ! hep ae 
4 : sit 


) "a a, asi) alone eg face 100390 AL 10 4 ce and fi, Bate 
“RE i" 6 ti]) RO RREE EY eee UNG b . L wisi a Ita 4300 (CARY We ape 
BUC APAT, BEMIS (EEL. evita aL CEL?) Help letoee ZONE 


*, 2a ar Be Dak i RY a 
ap oe 
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Hab. Fossil. From pliocene clay (marine deposit) at Yamada-mura, Mishima- é 
_ gun, Osaka Pref. (Okuno, no. m367. Leg. M. Ichihara) oe 


Auliseus pruinosus Bailey (Pl. II. figs. 1~1”) A. Schmidt, Atlas, PJ]. 108 (1886) 
a fig. 10; Hustedt, Kiesel. 1 (1930) p. 511, fig. 286; Mills, Ind. (1933) p. 251. 
3 JERE CL, 11H) PERERA RAMEE, TM 60~130 pw, ABEIE Cis 2~3 Hin 
—— BWW DH SD. BHPAMEMIS 10 pw Hy G~SB Ay, FERLARIAVE CIA DiRT SB Py 
“REY, METH 2. pot 
g ess (U,V, 1’ tit) BORER eG UNS PE UCHS. lV So, JR 2000 | 
4 Re, VW ENS ARGSR EN LE, AE 2700 Ae, AKCRRRIATT FLA I $k SPICE ¢, 
BUSINES, 10 oY 35 HHT So HILIA—MIC NGL TESOL. RPE ALOLOS 
© BS LMA MICE <, 10 pw ISH 30 HO, POALMOMAAe RT. Hwee 
| FROG C HOR. EDT COMMER AFL AW EOL BAGHSS, See 
Hab. Fossil. From Tomorogi-mura Kori, Kitakawachi-gun, Osaka Prat, CORuHG; 
‘no. m376. Leg. M. Ichihara) 
Chaetoceros Lorenzianus Grunow (PI. II, figs. 2, 2’) Hustedt, Kiesel. 1 (1939) oo % 
679, fig. 385; Mills, Ind. (1933) p. 390. te a 
FRA CII, 21a) RGA CROMSPCRUNT 3, HHMAP CRE, I 10~80p, 
REA, MBL FRCL, BEUGCMES 5. AMMO OAR APIS. 
P Be CI, 2’ lel) bee Re NS — bE LIGES 3700 ACH. LIAB 
USPSA ES, Lye RY 7~8 PP ORVIAeR ST. | 
_ Hab. Marine plankton. Kobe-Maiko, Hyogo Pref. C(Okuno, no m394, Dec. 1949, 
Leg. H. Maeda) ; ee Surat is 


Eucampia zoodiacus Ehrenberg (PI. II, figs. 3, 3’) Hustedt, Kiesel. 1 (¢ 1930) P \ 
lies figs. 451: Mills, Ind. (1934) p. 667. : ma 
“SERA CI, 31) AMBP 2 Seka CUBE LITE eS HMR P ORM, 
8) 50~60 pi, Ber fo 
me. (ll, 3’ la) ibrar aw oe eT UNS be UR CAPLHDE CA) RO ie: : 
BR OMFLHEDE A) LIGA 4000 PCH. MMA A BS KAMAE <, oe 
KD RHINE IWO, 10 w cy 15 HBS, fFLIR RAUL, BCR 2~7 HOS EFL 
— BALD RSBILCH 3. BRMLIARMHO LOR D BI, (SEAL OUALT, 10 Sa 
RE FRG CH 40 fi, ZARA CH 30 BEES So ; 
Hab. Marine plankton. Kobe-Maiko, oy Pref. (Okuno, no. m394, Dec. 1949. 
Leg. He hie d 


ws ~ - 


- Triceratium shnahel dani Greville var. elongata Grunow (PI. Il, figs. 4, ae : 
_-Hustedt, Kiesel. 1 (1930) p. 809, fig. 471; Mills, Ind. (1934) p. 1659. 


rs. 


hee 2 Syn. Tricerattum Shadboltianum var. elongata fo. tetrastigmata Che. na a ; 
. (Science, Tokyo, 17 (1947) p. 307, figs. 1~3. ” : 4 
ERA CII, 41a) AMIRI, WA 50~110 po BeMIARIC 3~4 fi Diu mn | 
e oo ALD le 2 7~9 ff, nate pai taas ac 4 


\* 


Rae Mag. Got, 62 (1949) p. 138, pl. 5, ee ae 
7B “GRACE eI 7 UN bk LDR 2000 PCI > 
eaaaennone So LKOMAMEEES VIL Hc LOA MMIC RO 


Hab. To attached to Sargassum sp. Enoshima, Kanagawa Pref. (Okuno, no. 
323, Apr. 1949) ; 


? 


iatoma hiemale (Lyngbye) Heiberg var. mesodon (Ehrenberg) Grunow (PEt: 
. 1, 1’) Hustedt, Bacill. (1930) p. 129, fig. 116; Mills, Ind. (1934) p. 590, 
E98 CHUL, Lb) HAE, HS #9 la 6~15 ps OT CHCA, ae 


i panne mALCHDIE RL, Si tc i A AO, wi 


Ses 


ab. Fresh water. The River Ova, Nikko, Pea Pref. (Okano, no. Ley Apr. 


te ‘ é ; ‘y Vf ey BK 
does erystallina (Agardh) Kiitzing? (PL. NE figs 3,3) Hustedt, Kiesel 2, Pe ee 
Ry ‘Eat Heng 
ea at, 3 fia) Seta, Pers PPHIW ES 200~700 j ti 8~20 ug SRT Be : 
10m CHD ROPE RA MARAT ICAO, <i Lrg ata aa Wale zx 2 SRE ee ae ve ) 
HCD So coe 
AERA CAL, 3) I) AwEEER 2 dew UNF—bE Lisvi tha 3000 HACABIB wea By 
nai ve EJ 25 IO BABI ET mainte fe 


he 


sith ie oiieiitea ia aia SE Tet hh er on ala 


ces Jy re ik “™ - 
yee } 5 
ee ’ 
Rea i 
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m321, ‘Ape. 1949) 


Eunotia monodon Ehrenberg var. tropica Hustedt (Pl. III, figs. 4, 4’) in A. 
Schmidt, Atlas, pl. 381 (1933) figs. 3~8, 2 
| FEMA (IL, 4 fl) ERA CHBKIA 4~8 HEIRS 5, ES 80~160 py, WY IZ 
14 a. HEMEAEG L 10m tc 9~13 ABS. AHA Hustedt CKOTI HN Ave Fm 
EOBEWHCS (EPS LSN TOS, HK HL HMHHARELECBL (fain ‘s 
TOS DEMD, RKMBAML UTAM, TAK D BIMEL IO ” 
faa CI, 4 ll) Bee Re ae ose VT UNS — bb UR IES 2000 ITH 
TROT BUG & ToS LW EFL D* 10 w UHR 25 HOBM AR, HPL IA HAIL CFL So hae 
Bd ENEW. 

Hab. Fossil. From Arii diatomite deposit (fresh water origin), Mie Pref. (Oku- 
no, no, 357, Nov. 1943) | 


_ Coceoneis scutellum Ehrenberg (Pl. III, figs. 6~6’”) Hustedt, Kiesel. 2, p. 337, — ee 
fig. 790; Mills, Ind. (1933) p. 435, 

SeRE CII, GIES) 2ERIRAAIDE CIE <, EES 20~70 pw, HH 12~56u, EBA IIe 
10 w  4~6 HOMFROULBEHL, BIN TRB SOLBEDN So (SBR 
FRI REE AL, BSCR SRS 10 pH) 7~10 ARH TS. MBC We ce 
AAO MRD D Bo eS q 

ERA (IIL, 6/~6"" jal) HERES LAS. 6000 AICHE CO MIRE, SEM oe Ng 
b 5 6 ALLO MBI; 6 RTE, ae yt BU NF — bo ESRD TS 
He GHGL 2) MTC, REL DMS 2~4 OME OTS SARGENT] PHALIA a 
AI ESHA CHEW HAL CH So ae 

Hab. Marine, attached to Sargassum sp. Island Rebun, Hokkaido. (Okuno, no. 

- m300, May 9th, 1948. Leg. S. Chiba) 


Frustulia rhomboides (Ehrenberg) De Toni (PI. III, figs. 5, 5’) Hustedt, Bacill. aa 
(1930) p. 220, fig. 324; Mills, Ind. (1934) p. 757. 
JERB CII, Sha) eee, FES 70~160 pw, fi 15~30 uw, BORER ERAAINE sree 
| CHASUVIEERYSS. MAEM ZL, 10 IR 27~30 WSS . 
/ SBRR IIL, 5a) ERNE ELE MEME US > — Fe LIBERA 4000 ARCH 
FL AAS SEBO MILC, EMER IL EH OND OK, 
Hab. Fresh water. Sandankyo, Hiroshima Pref. (Okuno, no. 192, Oct. 1 


Amphipleura micans (Lyngbye) Cleve CEleIVeehas. 3: ee Hustedt, Kiesel. 2, p. 
723, fig. 1094a; Mills, Ind. (1933): p. 126. . KS 
388 CIV, 3 lal) LESS MUUHESHE, FES 60~130 mw, HR 4~10 po, BREMOM PRISE A ‘- 
USES IBD, PHRF BT UNS — > CHEATS S_ fl 


Caine 2 KioseeonRLCCw LOT, leo eo Ra emaaeee Bo ree | 
Aisin Me DBR CHR Lis ROT, Male DeA MH CMe Pe UE Me DAS 

FELT KK. HMAETFAMCMD hE SLUT MOBS LSE CHD THA ZEDCES. © 
ih eiantioaie utes NCA! 10 pw AACA A Hi, BITE 


. Bh caeces: 27 fh, RICHY 18 eI F-2. BBL GLEE BE? ) abies $s 
(AMO EICIEY 50 mp OMIGHLS1 HSS. RARAVEKAAMETHS. 
. ab. Fresh water. .Naruo, Hyogo Pref. (Okuno, no. 590, Oct. 1940) 


aloneis permagna Baller? Cleve var. Salopocains Kolbe (PL. IV, figs. 5, abe , 


1o~10 LWT Bo Heh Liiie 2 te UTHER. oe ee 
S34 CIV, 5’ lal) Heese Meio UND — bE LR eR 5000 ACHR wee 
‘FL HAL CAE SF (APES (, 60° KRSIGMCMRAES. OMe 
LCBHONUWWOSKEd, BKNMO—-MO fi LOAPDEFRCHML RS. zee Cbg . 
les BEC MI GINE 5 ADs, LEXA? ) wey 600 mp C, BFR RETCEZ 0. 
CHUL HS MMOMT CIA. MILAEEL TAMIR A, 5 Mz HOw ’ 
EOD WANE LTO SID, abe < SHAMRLRSNE RO MLR 
MSV) ; Xe 
| eke ILE COPTER & SE, AHIR B & 5 5 a RUE BS, Pinnularia’ 
: 3 Stee bn ipa Sh DBO ti BE mash, 2 tt Be ‘Pinmularia 


it 


. Ae 
PE ee 


= 
oY 


ee 


eee 


ii Dek Veena elegans Us Nav. yarrensis ECBOK, oi '? iC Rte 
partes lab. Slightly brackish water. Sentei, Hiroshima — Neen no. “1452, ene 
2 ; mf 


« ; 
i 


D3 


Ae 


ie . : i ve 3 m4 aire oe 
eachyneis aspera (Ehrenberg) Cleve (Pl. 1, figs, 6, Sas Cleve, 1 Nav. Diat. 


) p. 191; Peragallo, Diat. mar. France cas%1~08), p. 159, ol sifie 1,2 
(es Js 


Se ae 
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| RRL CIV, Gli) EER RZRIRHEY, JES 60~300 u, fi 23~50 0 HIROMI 
RL, Wye 18 ANT HMINCIERRELY ABO ALE I WICH ED. = 


re 


 ROKRHLEADMICM AMER, 
= RV, OD iene v9 +» Lina 270 aca, aL 

FES, GIDUCTAR v > ABO MALY 2~4 HS OBA A. 

4 ie a Marine. Iwaya, Island Awaji, Hyogo Pref. (Okuno, no. m238, ABs 1942) 

_ 

a Navicula lyra Ehrenberg var. constricta Peragallo “(Pl. IV, figs. 2, 2’) Dia 


_ mar. France (1897~08) p. 135, pl. 23, fig. 3; Mills, Ind. (1934) p. 1087. - 
SERA CLV, 2 fl) SERIE AHSIACIE (, PRCA ARE So, HES 50~180 
Be HR 26~60 e, BARRIS INICIO 10 we 1) 10 KBD, AWPoBrBls 10 micas ; 
— BHCHS, Male H FwOMMeLOMMse (Lateral area) HBB, | 
BR AV, 2) al) HUBER RB UY — bk LR 2S 2000 AH. alia a 
SMVOMILT, LAMBS one. . | ce 
- Hab. Marine, attached to Sargassum sp. Amano-Hashidate, Kyoto Pref. £ (Okino; ee 

no. m137, Aug. 1942. Lee, Ab ee / 2 ae 

: th 

| Navicula elegans W. Smith (PI. IV; figs. 4, ~ Hustedt, Bacill. (1930) DP. 312, a : 
B feo:: 562 ; Mills, Ind. Say p- uh 7 


ge sea WAT, Anes cS “20 es Fp iat ee f 
Be CIV, 4? til) - HRBEEEIBY Ae SE WET” UNZ—b & Ul Me As 4000 fi &i i Bio emia 
| Pinnularia MC, Wee 3~4 BHO MILEA TS. ee 
. \Hab. Fresh c or ‘brackish water. Toya Lake, Hokkaido. (Okino! no. 264, Jy be 
1934) +t Se 
y Rea yarrensis Grunow (PI. IV figss4;- 1). A. a) bese pl. AG C1886) 
; ‘Bs 1~6; Mills, Ind. (1934) p. 1182. \ ae 
: - CV, 1D BERR ASEREHE, Re. FES 20~200 4, a im 
espa 10 pe 1S A~ 5, RACH, PAWED CUBE IEE FB o % 
BRR AV, 1 ta). ee ee 
a Pinnularia TS UCHR 4~7 BID ABT BSS 
, ; Hab. Brackish water.. Ujina, Hiroshima city. Ene, ‘no. 245, “Apr. 1985), 
Payee seIeOMB ee eer re en es COL: a 
i ee KALE TAT AS WE OLLI LER BIS 0 ag > 


Table 1.: Electron microscopical details of sieve pores of diatoms. fas 


Ayr 
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Species 


(Subfamily) 


Frustule 


Type 


Pore 


Shape 


in |Poro-_ 


| Melosira nummuloides 


(Melosiroideae) 


Valve 


compound 


| subround, m. 


p.** 2~4 


| Stephanopyxis 
_ palmeriana 
' (Melosiroideae) 


simple 


| Stephanodiscus niagarae 


| (Coscinodiscoideae) 


round 


100p? |sity, % 
‘a 
i: 


id 


3750 | 23.0 
T - Tha 

i 4 . Sy 
1000| 84 | 


+" 


+ 


subround 


| Coscinodiscus elegans 


(Coscinodiscoideae) 


Sieve membrane broken off by the electron shoot? 


C. lineatus 


Ri. | (Coscinodiscoideae) 


| C. oculus-iridis 
(Coscinodiscoideae) 


aA nd 
Hi 
eo 


| Auliscus pruinosus 


if 


; | (Eupodiscoideae) 


fig. 1 


Valve 


compound ? 


simple 


l ' 


subround to 


subelliptic 


simple or 


compound 


round to 


subround 
subround, 


/ 
m. p. 2~4 


fig. 1/’ 


Process 


subround to 
subangular, 
m. p. 2~5 


avy: 
AR 


31400 | 250 


26000 | 1600 


| Chaetoceros Lorenzianus 


| @am. Chaetoceraceae) 


Valve | 


simple 


‘subround to 


‘subelliptic 


2200 | 3800 | 


| Eucampia zoodiacus 


: : | (Eucampioideae) 


compound 


+ 4h 


subround to : 
subelliptic, 


m. p. 2~10 


simple 


| Triceratium 
| Shadboltianum 
var. elongata 


| T. formosum ~ 
_| (Triceratioideae) 


{ 
‘ 


é 


Valve 


Vertex 


part 


compound 


(Cover pore?) | 


_| Priceratioideae) 


subcompound 


—_—— 


‘| Compound 


round to 
subelliptic : 


subround to— 
subelliptic, 
m. p. 2~3_ 


Subelliptic, 
incomplete - 
m, p..2~3 


subround to 
subelliptic, 


m. p. 2~3 © 


* PLL, figs. 1~6; PIL TL figs. 15 
‘PII, figs. /~6"; Pl. Th figs. 17~5!" 
m. p.: Micrpores in a compound pore. 
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...Optical micrographs. 
Electron micrographs. — 
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‘Table ‘Zs Electron microscopical details of sieve pores of diatoms. 


& Species | Pore 
Frustule : ; 
. ec Area in |Poro- — 
~ Gubfamily) bbs ee (mp2) | 100p? |sity,% 
Diatoma hiemale var. 
mesodon Valve | simple elliptic 2800 | 2200 | 61 
(Meridionoideae) 
Synedra crystallina ? | elliptic to 
” ” 124000 | 180 
(Fragilarioideae) i subangular 
| Eunotia monodon var. round to 
tropica ” " 20000 | 170 
(Eunotioideae) elliptic 
Upper |. subelliptic, with ; 
subcompound dendriform 500000 25 
Cocconeis scutellum valve septae 
a (Cocconeioideae) | Lower elliptic to 
N simple 91060} 120 
at valve subround Ny 
7 Frustulia rhomboides 
TI, 5,5/ Valve " subangular 28000 | 700 
nis (Naviculoideae) ; 
Amphipleura micans subangular to : 
a Ne LA ” " 18700 | 1400 
| CNaviculoideae) : subelliptic ; ‘ 
peer Gyrosigma Spencerii ? : 
Ti 2 os " 7) linear 20000 | 500 
aes (Naviculoideae) | 
| Caloneis permagna Var | ccs round to eget an 
BV a oeD elongata Ip ay : 6300 | 1200 
es, _(Naviculoideae) elliptic 
2 Trachyneis aspera 
i .1V=6, 6 ahs: Hay Wing linear-elliptic 57600 | 100 
eae (Naviculoideae) . mi 
: ‘ae | Navicula lyra var. ; Ye ve 
IV,2,2/|  constricta ” " subangular 128000 | -100 
(Naviculoideae) 4 
ee N. elegans 
 Iv,4,4/ pt i " round 7800 | 650 | 
"EN (Naviculoideae) — 
Re N. yarrensis ti ! Bex 
per EV ” ! round 17000 | 1500 


ee : —_ 
Bg PL TIL, fies, 13 
Pl. Ill, figs. 1,’ 2, 


| (Naviculoidzae) 


I 


Optical micrographs. 


Electron micrographs. 
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Pinnularia JESSE SGA IAL O EF BA LE HR HSI SOUT, HERE, 63: 34~35, 
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re: ee BERBER OS L in 1 Ba L, N 
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H, Okuno: Fine structures of diatom frustules. 
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H. Okuno:° Fine structures of diatom frustules. 


Jace 


4 eee: 


map 


Ae 
nbahiad 


¢, 


>. 
®ssees & ® 


Be 
Seens, oh o%.* 


? 
oF weer eee nta® 


“eaeeey 
- s 


ee 20 
*e a a a | 
®s ®t eas ee 8 
¢ e644 ¥ » * 
"OC cee é ea ees® ese? *. ee * ; 
eeer* 8 &>» 


4’ 14 5/ 1A ; 6’ 


H. Okuno: Fine structures of diatom frustules. 


p: 


ae 


i 


July—Aug. 1959 Bot. Mag. Tokyo, Vol. 63, No. 745~--746 | 107 


Studies on a Thermal Alga, Cyanidium caldarium 


By Hiroyuki Hrrose* 


a 


RASASE*: PRIR RA P2 ‘Cyanidium caldarium ye YS DKW TC 


Foreword 


Chlorophyll and other pigments, if exist in the protoplast of all algae excepting | 
Cyanophyceae, are always contained in the plastid of definite shape, while the pig- 
mentation of Cyanophyceae is observed to be a single exceptional case in which we 


can never encounter a definite body called plastid. And this is almost universally 


recognized by phycologists. If such a plastid were observed-in a cell of Cyanophy-. 


~ ceae, it would be the most exceptional and particular characteristic for it. In the 


ay t 


course of his study in thermal Cyanophyceae of Japan, however, the author has been 
able to verify that a plastid with its definite outline exists in a cell of Cyanidium os 


| caldarium, one of the typical thermobiotic algae. 


Cyanidium caldavium has been afforded its systematic position as a member of 


Cyanophyceae by W. A. Setchell, L. Geitler, J. J. Copeland, K. Negoro, Y. Yoneda. es a 


and H. Hirose for a long time since 1901, even though in 1898 J. E. Tilden and in 
1904 G, S. West described the present alga to be a new member of Chlorophyceae. 
The author wishes to propose the view that Cyanidium caldarium must be trans- 
ferred from the present systematic position to that of Chlorophyceae. a : 
Because both the genus Cyanidium Geitler and Pluto Copeland were established 
in the same year (1936) and moreover the exact dates of their publications were | : 


“unknown to him, the author could not assure himself which of the two has the 


_ priority. As F. E. Fritsch (1945) in his treatise “The Structure and Reproduétion < 


of Algae Voll. II” used Cyanidium caldarium as the name of the present alga, the 


“hy 


~ author also adopted “Cyanidium” after Fritsch’s opinion as the genus name. K, 
Negoro (1943) observed fresh materials of this alga which were collected at Kusatsu oa 
thermal spring in Gumma Prefecture and cultured them in his laboratory. He de- o* Es Fs: 


livered as follows:” Blue-green pigment contained in a protoplast gradually becomes ~ 
pale in its coloration of protoplast where the above pigmentation seems to be. de- 
void. Namely pigments are not distributed equally or evenly, but the pigment-non- 
distributed portion exists partially in contact with a cell- wall.” The densely colored 
Portion (majority portion) and the colorless portion (minor portion) within a proto- 


; eH Institute of Botany, Faculty of Science, Kobe University, Kobe. jo) AAS, BRB, Mm SZse 
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ge plast were clearly demonstrated in his textfigures. He discussed on the density ory 

_ pigmentation, but he never referred to the existence of a pigmented body, a plastid, 

ee i which is specialized within a protoplast. F. E. Fritsch (1945) arsaces still this ae 
a as a “doubtful member of Myxophyceae.” ; : 

. A Before going further, the author wishes to express his grateful, neknowledsniants 

to Prof. Dr. Yukio YAMADA for his valuable guidance and benevolent revision of the 

% eenpt and also offer his very best thanks to Dr. Se Usami who oe eiver e 


Se 


Par * Hospital, Le laboratory was always ae for my aay during my stay at — Ee 

5 Noboribetsu spa is gratefully acknowledged. Finally it must be mentioned with © 
hearty thanks that pecuniary support was given to the author by the Ministry of 
Education of Japan. 


toe, 


Materials and Observations (Fig. A-G) 


The author has often been able to make at-the-spot observations of the living 
terials of the present alga at Noboribetsu spa in Hokkaido where the alga grows 
undantly. We can encounter this alga during the year round especially at Jigoku- a 
ni and Yunuma at the spa. Pigments are distributed homogeneously in a plastid 
j which is observed to be acer- 
tain body clearly differentiated 
and obviously __ distinguishable 
from the colorless portion. The J 
color of pigments is dull viridian aA 
(grass green). The shape of the | 
plastid is laminate or discoid and 
parietal along the inner wall of | 
the cell, often perforated, and its 
outline is a little and irregularly 
bs me 4 Berita rae: Ween ao) rifted. Usually the. cell-wall ines 
oes D, E, F. Juvenile individual cells; Figure E& F show- Very thin and obscure, but often 


ing perforation of plastid. Ca, 3400 becomes clearly visible The chlo 
G. Sporangium which conta‘ns 4 autospores, 3 of which : 


es are drawn. xCa. 3400 ~ rophyll composition of the alga i 


was examined spectroscopically. ; 
Jarge living mass of the alga which grown practically pure in nature at -Kawayu — 


anh Kushiro province of Hokkaido was bree t: to my laboratory. An aceton 
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’ teristic of chlorophyll b was absent from the spectrum of Cyanidium chlorophyll. 
‘ Furthermore, the author tried examination by means of seperating chlorophyll a and 


b in a mixture of petroleum-ether and methanol. It was therefore concluded that 
Cyanidium caldarium contains no chlorophyll b. 


Diagnosis of the Genus and Species 


~ Genus Cyanidium Geitler 


i ee 


Family Oocystaceae 
Order Chlorococcales 
Class Chlorophyceae 


Plant unicellular, spherical or roundish triangular, always containing single chro- 


matophore within; chromatophore parietal along the inner wall of cell, containing 
chlorophyll a, carotin and Xanthophyll, but no chlorophyll b; endspores 4 in a 
tripartite group. 

Cyanidium caldarium (Tilden) Geitler) % \ 


Plantmass pulverulent on sand, stone rock or in and out of submerged wooden ~ 


fibres, hydrophytic or hygrophytic, thermobiotic; plant unicellular, spherical or 


roundisht riangular, up to 5u-(6w) in diam., always containing single chromatophore 


within ; chromatophore laminate or discoid, often perforated, parietal along the inner 


wall of cell, containing chlorophyll a, but no chlorophyll b; endspore 4 inatripartite 


group. 
Distribution of The Present Alga On The Globe 


North America: Devil’s Kitchen geysers in California and Yellowstone National 
Park in Wyoming. 
West Indies: Dominica. 


Asia: Java, Sumatra and Japan. The distribution of this alga in Japan together 


with its habitual characters will be soon published in another opportunity. 


Discussion and Conclusiecns. 


It is very interesting and noteworthy that L. Geitler (1936) and K. Negoro (1943) 
pointed out the affinity between the present alga and the genus Chlorella of green 
algae due to the homologous character of their respective reproductive organs. More- 


) over, this time the existence of plastid within the protoplast of Cyanidium has been 


ascertained by the author. As for Cyanophyceae this fact is an exceptional case. 


‘Therefore the basic reason why the genus Cyanidium may belong to Cyanophyceae 


become more and more weak. However, as it is not yet known whether the physio- 


4 logical function of ‘plastid contained in the cell of Cyanidium is the same as those of 


-Chlorophyceae, ee or Rhodophyceae, it is rather-hasty to-conclude that 


ht c Pa oe ee ace M5 TAS —746 


% a4 the systematic position of Cyanidium must be nied only ale to the fact ian 
cs Cyanidium has true plastid. The definite solution of this problem can not be settled — 

- without further studies. The author, however, believes that there is no ‘objection 
even if the present genus is transferred again from present systematic position to 
the green algae, Chlorophyceae. & 
Jt has already been mentioned in the foregoing Grape: that the Soest alg: 
was described by J. E. Tilden (1898) as Protococcus botryoides var. caldaria, a member a 
ee Chlorophyceae. It is, however, clearly recognized that the present alga can not 
belong to the family Protococcaceae, but to the family Occystaceae (including Chiorel- 
‘Jaceae) in Chlorococcales as was described by G. S. West (1904) as Palmellococcus — 


eal: because the reproduction of the alga is aes by means of bg sgt? P 1 


A Pigment is not evenly distributed in the cell of Cyanidium | caldarium, but 
pe pened in the protoplast. This fact has been pointed out by L. Geitler a 


a and xanthophyll, but no chlossniiet b was proved in the present ey. 


ee 
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3 The morphological description of plastid, description of genus and species, 
4 distribution of this alga were given, and phylogeny of the present Species were dis- 
cussed a then the systemaic position of Cyanidium was transferred from Cyano- _. 
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_ Observational and Experimental Studies of Meiosis with Special 4 
Reference to the Bouquet Stage 4 
E IiI. Behaviour of crystal-containing vacuoles and pigmented ‘ 
C bodies in premeiotic and meiotic stages. ee 
4 
4 By Tosisuke HiraoKa* se a 


FEMI: SCT WC IORI RS 5 MRO AB. OS. MAK 
BU v8 OF) 


Crystal-containing vacuoles are found in the cytoplasm of pollen mother cells in — 
- Magnolia, Limnocalis and Viscum and pigmented bodies in Magnolia, Viscum and — 
_ | Campsis. The development of these two kinds of bodies through premeiotic and yA 
__ meiotic stages and the localization of these bodies in the bouquet stage were studied 
to get some knowledge on the cell condition characteristic to the bouquet stage.. Se 


Material and Method 


Sporogenous and pollen mother cells of Magnolia liliflora, M. denudata, TS 
_stellata, M. Watsonii, Viscum album v. lutescens, Limnocalis flava and Campsis 
Chinensis were used as the material. The cells, immersed in a drop of liquid para- 

- ffin or a 0.25 M saccharose solution, were observed in fresh state. to study the de- 
velopment and localization of the crystal-containing vacuoles and the pigmented * 
bodies. The cells observed in this way were fixed with Carnoy’s fixative, 80% 
alcohol or acetocarmine, and the stage in nuclear division was determined in each 


~ ¢ 


cell, 
a Observation 


Behaviour of crystal- containing vacuoles. 

Piemciolic stage: In Viscum, Limnocalis and four species of Heats no ViicHole- 
is found in. the cytoplasm of sporogenous cells. ris . 

Stages from interphase precéding meiosis to leptotene: In these stages, the i 
‘nucleus takes the central position in the pollen mother cell. In Magnolia, no vacuole 
is found in all the pollen mother cells observed, but in Limnocalis and Viscum, one — 
or two small spherical vacuoles which contain a colourless crystal or crystals within, 
are found in some of the mother cells. These vacuoles do not take any definite 
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Btecaization in the cell. In Viscum, a needle (Fig. 1a) or druse (Fig. 1b) shaped Z 
- crystal or crystals lie in the vacuole, while in Léwnocalis, minute crystal sands, fre- 


+ ‘quently forming an aggregate or aggregates (Fig. 1c), play 
. _ Brownian movement in the vacuole. ® @ @ “x 
s. Bouquet stage: In the beginning of the bouquet stage, in ab \ Pe 
: Viscum and Limmnocalis, the crystal-containing vacuole or vacuoles 0,O.0; : a 
become observable in all the mother cells. In Magnolia, one @, @,8; 5 ee 
— containing vacuole is observed in about 60% of the mother 


; es that is, in Magnolia 1-2, in Viscum 3-5 and in Limuccdtis 1-3 vacuoles # 
e found in each cell. In Magnolia, the crystals, which are oe in Sue in the #4 


ing a ei or an irregular arrangement are qaita in the vacuole (Fig. le). ; 
ome cases, a raphid wat 2») or pee! grouping in form of a X (Fig. 12), a ce 


n - vacuole (Fig. 1k). In Véscum, the crystals grow larger. in the NE: stage. 5 Be 
seeeatts crystal sands increase in number, and in the pachytene pases: stage 


ae the bouquet stage, the nucleus is displaced from the Beste al position of thes! 
it to take an eccentric one. The chromosome threads are found attaching them- 
Pe selves at least with one end to a region of nuclear ‘mem- 


er 


brane (the pe base, see Fig. * This region is senetae 


so-called synizesis, Fig. 2, cf. wits 1928, arin 1941), ae 


S 
In all the cases observed in Limnocalis and in some cases in $3 


Magnolia and Viscum, there is a clear indication of Par 
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‘the “ plastid pole” described in some mosses and ferns by the present author (Fig. 
2, HiRAoKA, 1949a, cf. SAPEHIN, 1915, LENoiR, 1934 and others). For example, in 
Magnolia liliflora, in 258 out of 299 cells observed, in Limnocalis, in 61 out of 63 
cells observed, and in Viscum, in all 153 cells observed, the vacuole or vacuoles lay 
: in the region of the “ plastid pole”, 

3 . Stages from pachytene to diakinesis: The nucleus recovers from the ispiane: 
a ment in the bouquet stage and takes the central position. The crystal-containing 


crystal does not show any marked change in size and number. 


definite position with respect to the spindle axis in the first and the second meta- 


F.‘ not. 
_ Behaviour of pigmented bodies. 
Premeiotic stage: In Campsts and four species of Magnolia, the cytoplasm of 


= sporogenous cells, when observed in fresh state, shows a faint yellow coloration,* _ E 
_ which is due to the presence of yellow rod-shaped pigmented bodies in the cyto- 


plasm, while in Viscum, the cytoplasm is colourless. 
Stages from interphase preceding meiosis to leptotene: In Magnolia, the yellow 


_coloration in the cytoplasm remains unchanged in distinctness from that in the pre- . 
meiotic stage, while in Campsis, it becomes more distinct in the interphase than in _ 


‘vacuole or vacuoles are found in random positions in the cell. The fully grown — 


The first metaphase and later stages: The vacuole or vacuoles do not take a 


phases. Some of the young spores contain the vacuole or vacuoles, while others do 


vat bien 
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the premeiotic stage. In Viscum pollen mother cells, colourless rod shaped bodies Pe 
are found in the interphase and these bodies become faintly green coloured in pre- cog ne 


\ 


leptotene stage. 
Bouquet stage: The nucleus is found displaced from the central position to 

take an eccentric one in the cell. In Magnolia, the yellow pigmented bodies tend to 
be abundantly found in the narrower region of the cytoplasm produced by the nuclear 
displacement. When the pollen mother cells are treated with Sudan UI reagent, 


fi 


~~ coloration becomes more distinct in this stage than in the previous stage, are gathered 


together densely in the region of the “plastid pole” and form a tight group lying 


2 close to the nuclear membrane (Fig. 2, cf. Hiraoka, 1949b). This gathering of the 
| - bodies occurs regularly | in all the pollen mother cells observed. The crystal- contain- 


* Similar coloration in the cytoplasm has been found in the pollen mother cells of Lilium 


_ tigrinum by SINKE and SIGENAGA. | 


orange stained fat erannles: and When treated with a solution of Janus green, blue : ® 2 

stained chondriosomal bodies are evenly detectable in any region of the cytoplasm. Be 

Treatment of the celis with alcohol or acetone brings about leakage of the yellow — 
pigment out of the pigmented bodies. In Viscum, the pigmented bodies, whose green 


U6 ee 6 ee es 


fap vacuoles are also found in this region mixed with the pigmented bodies. When — 
a the pollen mother cells are treated with Fehling’s reagent, brown reaction colour 
appears showing the presence of reducing sugar, and when treated with chloralhyd- — 


rate iodine, a positive starch reaction appears in this region.* In Campsis, the yellow 
ei a pigmented bodies are distributed in random positions in the cytoplasm and show no : 
-_- regular localization with respect to the nucleus, while amyloplasts are gathered to ~~ 


ce 


form a group in the region of the “ plastid pole”. 


Stages from pachytene to diakinesis: The pigmented bodies are found in random 
ee positions in the cytoplasm. In Magnolia and Viscum, the coloration of these bodies 
remains unchanged in distinctness in these stages, while in Campsis, the yellow colora- — 
‘Y tion of the bodies gradually becomes faint and disappears in diakinesis. 
The first metaphase and later stages: In Magnolia and Viscum, the pigmented 

bodies do not take a definite position with respect to the spindle axis in the first and 
% the second metaphases. In tetrad cells, they are found evenly eed in the 

155 cytoplasm. The coloration becomes faint in these cells. 


Conclusion 


In Viscum and Limnocalis pollen mother cells, colourless crystal or crystals ap- — 
pear in a small vacuole in the interphase preceding meiosis, and in Magnolia, in ete 

beginning of the bouquet stage. In all these species, the crystals increase in size Sand 

lumber in the bouquet stage, but show no marked increase in the later stages. In 

% the bouquet Stage, the’ crystal-containing vacuoles are located in the region of the 
Bah Fs “ plastid pole” and take a unilateral localization with respect to the nucleus. These — 

ue facts seem to suggest that the vacuoles active in crystal formation are attracted to 
» S he “plastid pole” in the bouquet stage. The pigmented bodies, whose coloration _ 
“ evelops and disappears in different stages of nuclear division in different species, a 
how in the bouquet stage different types of localization in the cell in different species, 
hough | in Magnolia and Campsis, they fail to gather at the “plastid pole ”,** the 
“fact that in Viscum, the bodies, whose cofopnuian hecomes more distinct in the bou- 
a ~ quet stage than in the previous stage, are gathered at the “plastid pole” forming : 
a tight group near the nuclear membrane, may be taken sed show that the bodies re 
ctive in pigment formation are attracted to the pole. In view of the fact that in 
— many: species of mosses, ferns, gymnospermous and angiospermous plants, — starch- 
Pe forming plastids and growing fat granules are attracted to the “ plastid pole” in the ets 


- bouquet stage (Hiraoka, 1949 a, 1949 b), we may conclude that it is Of general oc- 4 
© eoN. 
ce arama 


__* Whether starch grains are formed in the pigmented bodies or not is left undetermined. 


; ieee ae In Magnolia, crystal-containing vacuoles, and in Campsis, amyloplasts are gathered a 
prepiaetia pole ” in the bouquet stage. 
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curence in the bouquet stage that a pole hor attracts the bodies active of synthetic 


6 


functions is established in the region of the “plastid pole”. 
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4 . Explanation of Text Figures 
i Fig. 1. Diagrammatic figures showing various shapes of crystals in crystal-containing 
: vacuoles. a and b, Viscum. c, Limnocalis. d-~k, Magnolia. ; 


Fig. 2. Diagrammatic figure showing a pollen mother cell of Viscum in the bouqnet stage — 


; in fixed state, Note the grouping of crystal-containing vacuoles (v) and pigmented bodies (). 
r 

f n, nucleus. PP, plastid pole. BB, bouquet base. F 

E ERRATA 


Vol. 62, No. 735-736, pp. 121-125. T. HIRAOKA,, Observational and experimental studies 
of meiosis with special reference to the bouquet stage II. 
P. 122, Line 5 from bottom: for ex-, read ec-. 


P. 123, Line 6 from bottom: for coutain, read contain. 
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— CHS 2n=66 DUASHKGH be bape Cet PAFMIR GY Tw veoP HX LH MNES 
STEBBINS RAWLS, F< lh UML Science (1948) HK. Metasequoia 
| OMeiAMl 1948 ARIS SrepINs IIS k DOS < OF & 7 HME IU S 2n=22 

CHSLLPRBRSNKY KOWO Tertiary VROFVWE NCS MBS S Sequoia Re | 
U Metasequoia O'S ElsHVALEE LIE SES DL, LH UMNTNBFOMMULZ IM SBls, 

CARRS IT, GE LBW LS SL ERATE S, KRM KOMILOAS SWE 

— WRRO MUNA TERAEO BUR E k C-BT SC LLM IN ONE RCH OT, - 

LO Biz RV LD CHUERE LOBE Lic k LA FINC-BTS LL EMD ECOT, AROMA 

"BSG BIND Sequoia BU Metasequoia © Yetesencgk Rese LICL HUES So 


a3 3 ; ” ile , 
° : a rue tome, A q 


A 3 I. GBRVHRVAE ect. 
a) ERE: GeBOEP RL Se The Sequoia OPVERZOuTlk STEBBINS Tepe cae 
we Lie California 7, M7, PHI RDO It BAB RHOLOCHS_ Bi! 

Metasequoia O*4#te 1947 oe China CHR ALIME S IVI & OT STEBBINS DIM OR 
RIM BO LA-AECH Bo 2 TiAl O35 % Metasequoia (& 1941 “RID = AI & yb 
new genus £ UCHIHA? LIT OLMIO LOL, WIC TIMSRAOBWE THRE 
; KEDEEMK. REHDO Sequoia LEAD SEROLIRATHRLERDCH So 
bb) RHE: GLAEPHOa Blan & Alkali 2ENGHIPE SU CBM LIK, UES 
. fn Alcohol Cit7K UT Balsam CHU, AAMC LIS BDIEOW THALP RAMI > 
UPA S SAMA, WMC Lic. HOE SNK AUOWEKS SOE - 
DRIP DI EELS | oa 
| Il. MECRRUSR ae 


a3 a) SILICO: | SILOM AMA TL LENO eee Micrometer (= Cll b 7Es4sfiti (M) 
OHI ¢ +o) a oS KDRDT Be t Metasequota, itis t BVERRCO ak ; 


Fale 


= cu 25 te 42 “RST FEL co Like He: 


came? 


i 63 Ms TAS—746 BR 


Se GuoLa 


ayoyT? 


one 


l= 2.86” 


Fig. 1. 447,042 (Length of guard cells of stomata) ; 


Metaseguoia 


2) 
i 
25 


Fig. 2. KAM ORS (Length of epidermal cell ; 


|) bt 


y—Aug. 1950. 


~---- Tokigule ~--{}--- Tokiguti, 


Fig. 3. 2eyk4mkd Of CWidth of epidermal cells) ; Py 


AME Io WER (ON) RSS SC ROKIC LED, HRROMECK DAB 
A GRPOK. TN CMMO MER AIA TL LOD Fig. 1 CHS Fig, VET 
Ai b Sequoia & Metasequoia (XiRjl) St. Sequoia CABVERE, TBI IIRDIE 


Tc areca “ 
fam ae 


Mie Aube Nes try, 


abla 


Bot. Mag. Tokyo, Vol. 63, No. 745—746 12 
Sequoia | Metasequosa 
—®8— California —OQ— China 
sik Kydto —-fy--- Noboritate 


(ey 
Ate: 


Sete aie 


— * 55~60m CHV, Metasequoia Clk Op AYETCHI. TUTHMAD Metasequoia te —— 
 30e PYECHPD SWZ Lato. ort x 


i ee Te Pe 


: b) SeeRAMIOWT: Se BE AN I © IB 7eBVER OSH OW T Lhe Lite b Lee . 
_. Sequoia Clkfii & LIE CH BH Metasequoia (SPAY TH B- SteRLNG. C. (1949) th 
PRE O RAMUS 2 FRE UTR EC, HD SWITCH SLMNSTW SD Fh 
LOBED Metasequoia OMBNCAUICPOTO LOLI. KRALMWOKRS kbeow ti 
sé LICKER S MALWELOBS LMP Mto (N=100) 2Rdi, RLMMORS AEM, 
| BHBIS Sequoia Cl& 120~1304 CHSOIMNET, Metasequoia Cit 50~60y “C, rik 
KA W~2e CHS. MOTMEMLWBAGMD SMO, SCM 
_ Metasequoia & Sequoia |XiKijI) St. CPU GO PIE 2 PARIS TLE Lc OD Fig. 
Be BUCH Ds 


IV. ata 


EONS MILROCLL AMO ARV & MBH BULA Lk, TOR VEDRA-BTSO 
 CAFROAT LIMO Sequoia M Hetahi ik 2n=66, |e] U < Metasequoia OMHEO etait 
Bek 2n=22 LHC S. SB, AKAD Metasequoia OME , LIAL & PP i 
8, THAT Metasequoia japonica Mixt (1941) ® cone PMG TWSOTH 


it i BM Oe 8 5-106 oe = 


— WhoMeR o> LanRE. 
RBI CHAMP HLA Girt California sah ena STEBBINS | peta 


oxvouis AOTC RMA OAITULLIE WIHT BRET D 0 


Table 1. 
PERLITE Pes ~T Guard cells" 
_ Materials Chromo.|__of Stomata ei | 
Leaf some Length ‘Length* | Width** | _ 
enc nunber | CSE ao ead ae eee 
th ‘|Width N M-+tc = ‘Mto 
; *1| mm) mm v. rath SST 
. California 20 2.5 | 2n=66 | 228) 59.8+4,28 | * 139.3 + 23.68 (18.7+4.72 | 
Pl. V. CE) - : Ss = 
Kyoto *2 ; . St nag ee Se 
(culture) | 12 2.1 | 2n=66-| 300 56.1+ 3.63 128.9+ 34.04 | 17.54+4,08 t 
: Pl. V. CF) : BE 0 
2 )\Tokiguti *3 ; = : : Hi Be RES 
(Mino) | 10.| 23 . 4.642.37)  |1258431.04) 18,744.24) 2n= 
if PLV.CD)(D!))_ : ee ee ee st: 
China | 11 2.0 = 41,843.12 2} 50.9+18.59. 16.4+3.49 ee | 
| Pl. V. (C) . * AN gece deta 
~ |Noboritate*5 rie Pagid 38 Sel eae 
1 | (Awaji) 15), — © 42.9+2.60 61.5+18.20 Dart (2n=22) 
| PL V. (AYA) 4 Mas le ae. 


: Epidermal cells - 


228 $1343.26) 7 | 5521401 | 149401) ina 22 5 


Sl yn =I00) oe 
BGs TE: STEBBINS, (1948), .....1. HIRAYOSHL & Y. NAKAMURA (1943) _ 


S. MIKI. (1941) _ ¥5......S. HIKITA, (1949) . 


Résume 


3 y Measuring the sizes the guard ‘eis of stomata and the epidermal cells, in 


iy, 


rag could. know that they. were nearly the same as those of Metasequa. 
w ‘grows in China or Sequoia that in California. - | 
ie. > It isa well-known fact that there is a polyploidy relation® hetween’ th 
are cells, of stomata and the epidermal cells and those of tthe vinnie in or ; 
relations. ba Pict, Age A Histeck te Rae 
ymosome of Metasequoia measure as on=22, “Chromosome of: Sequoia : 
ure as 2n= 66. So I inferred that the Cprobronpiies of. the: remains must be is 
me as these. ae ; an (ee eat oe Remy ig 
) The epidermis of Metasequoia has a waved shape Tike: living species and is ‘ 
nk piawenehed from the Sifaight shape of Bags ie “this: is. ice useful vr th 


Bot, Mag, Tokyo, Vol. 63, No. 745—746 


Bs 
VAUUULUUH 


S. Miki and S, Hikita— Chromosome number of Metasequoia and Sequoia. 


Re * 


cies a ames species Se the genus Metasequoia found in Szechuan and Hupeh Bull. 
oes _ Fan Mem. Inst. Biol. N. S 1 153-161, + 

KI, Ss. (1941) : On the Change of flora i in Eastern Asia since Tertiary-Period (1). Jap. es 
&: ang Bot. ‘AL 237-303. 

4) STEBBINS, G. L. (1948): The Chromosome and relationship of Metasequoia and Sequoia. Selous . 


108 95-98. 

5) eae Cc. nei): Some Feats ee in the morphology of Metasequoia. Am, 1eak Bot, 36 6 
fF. 451-471, : Say es s = 
= * : oe iat ; : = » eae 5 5 
se reek. fRORAG CExplanation of Plate) se © 

ee tee 


3 Metasequoia zk Siahoia @O fit BRE L AFL (Material of leaves and Stomata of Metasequoia and Sequoia) me 
Metasequoia : 

A (<400). A’ (x1). Bxeeu (Remains from Noboritate) 
Se) (x 490). B/ (x1). =e 1 PERE CRemains from Tokiguti) 


‘ E, cee si Ss iiiagacke (Living species from China) 


a Y7ANX= ¥ PEW/EFG (Living species from California) 
\ SABRES fl foes esa from Cyéto- culture) 


bh 
- Jense s = Boysen, 1950: Investigations on the growth and differentiation of Tobacco tissue Ps 

cultures in Vitro, CA ISHOUESHS8Ic k 3 x SoHE (eb ie BAS 3 EH) Det Kel. 
Danske ‘Videnska Bernes Selskab, Biologiske Meddelelser, 18—7; 1—13. o 
Ont lk," B82 Nicotiana glauca x Langsdor fii &v SFC, Mops Mie nae Se 
ee eee DHA S, MEPWIICTS IRAP Al eis JAw bho 1944 sf; 


i Newrospora OMP RACIAL BICFT LY EARASERTS CLERC OK, FOR ABR x . 
7 2YOKS SFY MTA BME AES THEFT Ym APPT IESE RD 3% OP, Fae 
y s#Y Cae oes OMELET STL PINK o —f, b-~ b OML OHI Db, 


BE 98 63: AB HS 749—746 BR HRY 25 A 78 A 


DIRBICIAG T FH ERICERT SREY SFY AADARL, =v PF VOM CAMBESBRLT — 
Bats: 3B, EWSHENSS. LOSKRe hls autotrophic CHEhb, Fre YAERUER d bic fk 
Bs PINSRCHSZ 6 MLL OH, Neurospora KRG sHRLHWINSICLet, a ei ry j 
HAE CMF SHU KAGE, FY Otic, MHRHLAF?, RICHY SAF ERLE Leh ize | 
ae Bit, Helt, MLL PEWACHMMETCHNSHL, FF TY OMRKCBRSSDESD, aes 


o 
q 


Ack VEHAYMIS HES m, MTP ( CLAMRS OCHS 0 3 
HAA BS 10 MTD) OMMM, MWR <hieFT sv, =3FYR TIYY, TANI¥Y 
| RAHEEM Lc, 2055, BLOUADOWNE 1LORA2CSOMT RA ATIMRMOMT — 
PRED CRAB eo MIL 7 Abc, MMR O RMT eS ARB L TET 
BC RICK MBN, TOMATO 0 OWN ORM CETTE LIL Sh, MOOR W= Woe 
LVS RAR 3 o HL, HHLLOT Cb he MROMR, 4 Sy MILT Ss 7HEIE LOO we 
TR, AIBA, CLT, HME WM, TRL TODD bo RICKS LOL, b 
| FRO AANA RAW ICES BOL OM ic, MEMBLBKA SAG HORTL CHS» HIE OAR AT 
RERFT Sy BMT BABA TORELTE, CORRS, EECA LT, ECLEPROENS 
BOCAS, FA OMMICLODE IBA, FT LY OMRPABRCRVLEL ENS. MOH 
OF CHT ER EMMA, MLAB VILO FIA 3b OKT, FEUHBICX Cie Be Hie, : 
S32 OFFMUERE Db, IRGC EE DS LMR. XOR—MBL LC, MAT e autotrophic ci 
BR DIC, EMBOME 14 ACE ML TD ( —, A W[Gic COp EMAC A, WK IE MM ODDIE 
eel LUTHOR. OS SUMMIT EG BO CAC Re Bs, MIMGIIC IME Lie ¢ Oo HRETIc CaSOy 
SEMAR 5, 1~2mm., ONS LETMERIIE KL, MAHREPOK, —HFAKAROtIOKMD, 
FOROMMICTH SY YEE BOT, hicesleb, MMPS, = PRO 3 HH OT 
nat Bo AKL, CHAM, KOMBRDS bhkeo COLSK, BAAD b— HEE EL MOB 
: ee re GRE, COLMAR TRIE, iabadenidadie Mae es 
s * 4 Hi on 


ah Lorenzo. Andreu, A, y. Garcia- Siny: Pp. 1950. Cromosomas somaticos de plantas Seti en a 3 — 
a -estepa de Arogon. I:® (V7 VY OAFY THB Ohi6 RANE A pare Estac. Exper. ‘watt 4 i. 
Bc nods 18~20. ace 
 _¥F a ey ORF Y TOK EAM L BRD, 17 fg, 19 MOM eNMR ATA 8, x an 17 i, 4 


: — —" 
7 RED TH ENED OCHS o ; Mind a a> a 


i rae. 
‘ Brassica Erucastrum n=8, 2n=16, Saponaria vaccaria 2n=30, Hevniatia fruticosa 2n=18, Paronye . eS 
on - ‘chia 1 argentea 2n=36, Linum strictum 2n=18, Astragalus incanus 2n=16, Hippocrepis rhasttsidpanae 2 eh 
enuia 2n=14, Genista scorpius 2n=40, Launaea pumila 2n=16, Sonchus chondrilloides 2n=16, 
ee serotinum 2n=28, H. stoechas 2n=28, Leuzea conifera 2n=18, Teucrium Ddolium 2n= 26, G 
Phlomis lychnitis 2n=20, Asphodelus fistulosus 2n= = 28, Rae spartum 2n= 40, Avena b 

2n= 14, 


S 
a. 
& 
a 
e 

~ 


* 


-July—Aug. 1950 Bot, Mag. Tokyo, Vol. 63, No. 745—746 “125 


Oa Tr OREWPE LMM AAG L COV 
ite IV. SEW - GEERICHSU 3 7" 
Ruf ik 


Seizi Tatuno: Weitere Untersuchungen iiber die Polyploidie und geographische Verbreitung 
bei Dumortiera hirsuta. 1V. Verbreitung von D. hirsuta in Formosa u. Liukiu Tnseln. 


SES MEI ADRES = > CDumortiera hirsuta) \~4etaswo isd 33h (n=9, 


18, 27) PHOT, TNAODA LATO ME & OUNCE BRS Bd FS 7 Le 


Ut Cet} 1938, '89a, b, '41, 50), BERNE BULISS Y= 7 2 SABE (n=9, 18) DING 


TUS CREF 1937, 48), HHL SGD b OROWRIED > ¥ = 79 O5p Ai EH TEE 


OPN ELK OC, ORR KICHUET D0 


iB Sd 


AOMAKS L, BALOVER CERABLIOM) KRY eer 7 O— 


(n=9) =H (2=18) LRHSD, SMA AI SNE. 


a) fA n=); K=4V+4+3/4+l4+m(h2). ‘ » ine oh a 


Yeo He WR OIE AILIED & O & irl 
CCHS (Hl hil ad, BLK RO 2 lil als 
CARTE, — SIS SEH > 2 9 ~ 
BRAHMI OATINS Ni. CO HLLO HL ‘ 


PROS $a a7 OFA BIL CARL “AC 4 ane | . s 


OD, H2RRO 3 lMCHS_. AHR = ; ! 
DEWAILOW T (KBE Fill Zs A AED DB DY 

j CO) SEIR 1986), ZIUTK SLE, CDR” Fig.1, 7¥=27 04 fo98 (Chromosomen 
Mate L UCHREC, TOWERS von Dumortiera hirsuta) ; 


a, Monoploid 2=9 # & bg (Tabito). 


— ~ABIOARL OO, 7 ¥= 770-1 b, Diploid n=18 phHiR# (Okinawa). 3600. 


(AAR 2 BA Al 6 AR ROAR 


4 . PRBEN aELOAT, 4 ONO MIO A A he eb BIVEDOtz 6 sek DEA OMEFE Clk 3 get. 


MS IE LIC OAR SN TOSD 6, AWROBACL AAEICMINSIEL EMER 


- 

. 

“ 

or g 
m 

“A 

Ss 
= 


CHS, TOIUDARADLUET EARN RATA Lis FLAW LIBS © LRH BRED 

DOC | ; ‘ 
b) =e: n=18, K=8V+6]-+214+2m (hy +h). 

ae RA Te OBIE EN AE DUS Lc SELES (1938), OAIBIEC ie LRTI 1939 


ADEE AERA RO CHDK OCHS 0 


OF Bey SCHR ALA 


a 


: 
oe 
2 


» 


Be. 
.) ¥ 


oa 


a ee ee ee ee 


LR Ww SAIC 3 7 es ty 2M OWA L WH 
Verbreitung der zwei Varietaten von Dumortiera hirsuta auf — 
verschiedenen Gesteinen in Formosa u. Liukiu-Inseln, ; S ee 
a ee i a | meme maaae | 
- } : ; - : |  Zahl d. ge- | 
Fundort Gestein ~~ t2 = |< -praft. Pa 


Fey (Kalkstein) 04 


SOMES Pe ak | ARABIA StS ps? 8 
: schiefer) ey 


BEMSe4tH FEMUR | Feil CAndesit) 
| 2£bi45 CAgglomerat) — 
ME jt iti | w@ # (Sandstein) 
age REL OLS Bele 
A 7S lb | Hix CTonschiefer) — 
eK RW | Bs (Sandstein) 
TESS ETS BE | «EY CXonglomerat) 
| =BEW Wa in AYR | a 44 CSandstein) 
Hoh Witt (358 BEAD 
WALA, =% #8 4% | Mies (Tonschiefer) 
BAR % HH i tanG 


eo 


WNNRYONFANN YW 


2H za aAK Mics srverr ee ee 
- Verbritung der monoploiden PA. von Dumortiera hirsuta auf 
verschiedenen Gesteinen an tie Kalkgebiete Taroko, 


= ere 


Gestein 


AK (Kalkstein) 

TR eee ee : 
x te Aa BEN Ht (Katkauartzschiefer) 

44 (Kalkstein) — 

" ” 

an " 

” 

” 

” 

" 


Bi RAAE (Kalkquartzschiefer) 
a Caat  Widy ae 
Fis (Kalkstein) i 

Ws eds 22 ar Pa 


127 


aa 


ces hint. % DSP Aa 2 bi oR BRC ABER 
KoA AER OLIO SMW DKOTWS G1), TH UC, THHROAWTS HAO 
AMBUSH LCA SBA, HOCH, GRE, TENUE, Zt, SSO 6MCHS. BS — 


MHDE D & COAWS SHAOMBIWS 1, MERWE (1950) AHEON RE! 


— ROLWS SAHOMMOSWT LVM LIM, AWARITIAT BKC OMA ORR D ON 
e FECDO CH So : 
WA Ric Ha AWE (LA O MAE OMY CIA BABIS SLI S TED 


BML E BML ODMORR 
7 HK OUROWA AIL ATED GEIR CHITIN ATS 32%, ATCO ARO 
BANNER A RAGS SIEDBD YI, 

SARE ATNAE CHEAEA OMI LOI, EERE AR NOLZOM 
COMMEIL TU Ba, CHUEABEA LDU D & O EK Fac OM CALI D HIRE L, PH Sy (LAS 
7 FEMINIST SLOOR CHS. WEEKS (1950), AMO A HLS 
ACHR RHE EDRUMESn, en4os <> Ser! c, eee 
ED BRIAR CHE L < WV R REGIE IR OWE CH 6 5 ENGEL. ZAC DARSEAIBDL 
3 
tL 
: 
. 
; 
4 


HOLME, ARB ek (OU, WOES k CM, TODA WRK RUPEDD SMG, Be 
OSU SIS al cea tae Re en ee 


ABS SB me) LN BiB. seo, RED EDSEG < ine lo mo ae % eee Tees 
KICE PGB EAPMOIIE CDS SD, TOMER OMAECE G2 ED RA wee 

ot ZC HUAHS EATEN S 2175 V0 FED TRE B ¢ (ASHER EHO PAWL SES HVS 
‘$ eeeeS oe 


Baio eka coliomimionnccss, armenonte one 
2 TETCTHHEL, UP BHICRSI EDR. IASNOIN(, © OMAR in 5E LEE 


— ESUCH SC EDVEATHHHS NTO S. FES TIOWRCE, LZOVAORIRE Ut : 


’ — ecH Se LURPERRO IML KL ELL, WKOSSIE CHS. ig 
a GRR EMMOLA CHOC, MBH Sh © & INTE BTW. Tischer (1994) 
am ® Faroer KRU 7 145 » FORFHME VYI XEOTINE OLB, 3 fH OS 
WE OD ULB AIM AS SLEOMDWAE ONTOS, F¥2T7O BREE 
AE IGE, SRLS SG, WMO’ & OD a He BAVA es 
ESM SBRO—IOPI EWR So ee. 


Sea 1938, '39a, b, /41, '50) AB ES ea TIE 9, 18, 27 OWNER Bote 
E38 SHED D D, CHBOAH SH LAIRD SoC eHGE Lic AH CREE Bit 
BCR % 7EaT 2 DEE Ai EMDEL L OBR sae LAOH ShIRE A Co 


128 i » & m s 63% M8 745-746 mA 25 4 7—8 A 


1) (EASE A 2 a GRKRAMORRAY SAK 2MORA Bete ARABI AD 
Eic, SRSA SS FERRI ML, 6RMORBECM SN. WSRARBOZW EO 
PBLOCOLVAAMDR<, AEDS SHHOMBLAW 

2) RIRSEA RIC, SPH BA DIK b, We OPA ORER SLE 
YEWEC DB Bo ; 

HED IZA, ATA RS UC EOD ® (7c CK LS FABRE 
BORRRS Do 


QO Monoploid 


© Diploid 
é Tanegashima 


@ Triploid Pichon) 


120 


2 
~ Meerenge 


AMamioshima ¥ 


g° 
®) 
Y ©) 
OF) 02 Taroko 


F oly mosa 


1: 12;000,000 


Fig. 2, HNHER ERAN ICR & res rr D3 $f 7) Hi 
(Verbreitung der drei Varietiten yon Dumortiera hirsuta in Formosa, 
Liukiu-Inseln u. Siidkyusyu). 


129 


Bot. Mag, Tokyo, Vol. 63, No. 742—746 


Fig. 3, F 2 2A) Sr ve tr OH 
TE OF Ai pas 

(Verbreitung der monoploiden Varietiten von 
Dumorticra hirsuta an die Kalkgebiete 
Taroko), 


Si IK3¢ CKalkstein) 

Sq Sok ae (Kalkquarzschiefer) 

Sg #%)r4i (Graphitschiefer) : 

Go Eh )rmit4} CGranitgneiss) . 

Sh #4 PAA S2 BEATE Hr 44 Hornblende-Glimmer- 
quarzschiefer ) 

Qo Phi CDiluvium) 

Qy Gig CAlluvium) 


51 Fl 3c 

EG IEME 1936: PHO RAW, 
afore SEW AR EIFAIUE 0 ass 
hieba 8 26 Sg IER 1938: Dumoriera hirsuta (r 8 = 
x27) oO ee & SPENT Ai LC Be 

C, AROSE, 52: 434-441. : ve 

——— 1939a: 7¥=270 ee an 
NPR e coc, MART Wb, 53: 345-0 

350. se 
———— 1939b: [db IL, ME 53: 406-410. _ 
Tatuno, S. 1941: Zytologische Untersuchun- r 


aetteerennenee 


gen tber die Lebermoose von Japan. Jour. A 
Sci. Hiroshima Univ, Ser. B, Div. 2,4: 73- 


sty 187. 
1: 66,000 . ecsie , ee 
Ben __ |). neagatee 1947: BE Oe OME 

oo HORSE, OS AAICIB, 1: 119-121. 


— 1948: REPEAL ANGE, ANNE ZCI CMRELSR), 102-107. oa 
pce 19509 Fea +r OME L WMA LICOW'T, BUR IIL HMB, 63: 83-88, 
BS Tischler, G. 1934: Die Bedeutung der Polyploidie fiir die Verbreitung der PORN Bot. f 


4 SPeyahrb: 67 : 1-36. 


Resume 


ae 98 63 a oe 745-746 


x 
« 


te der Varietiiten von D. hirsuta und der geologischen Formation in 1 Formosa u. Liu 


Anseln. I Die a wie sega : 


ts und zwar auf 6 Arten von Gesteinen vorkommen. Daher eaun die Variet 
= mit mehr Chromosomen auf verschiedenen Gesteinen wachsen und weitere “Verb 


Bonner J. 1950, The role of toxic substances in the interaction of higher plants, “Gsttine os 
ihc ey 3 BmTowe), Bot, Rev. 16 (1), 51-65. ayes : =e 


ee 


BUM OMGORREET SOM ERMIEMT Eee, CRAMER FAR EDA 


Bs pakawes Encelia DE 5K, ¥ cwoeasies oboe Fibre 8, > Aah 
Sioa ee SROCERRE | S35 G8 ave ae 


" Bot, Mag. Tokyo, Vol. 63, No. 745—746 


HAR 


4 oS BOW ZEA WHS I. 


3 ee aoe Say st 


oft , Yoshitomo Nozu: 


% poke eaRvowin inc, 


a WEL, SULENCOD i WIERD Ne 


@) FEW SENAY CR ¢ GOT ME GBR 
MUCV ARFATH, NARITA, 
eer ae 7 FT, BRVNaATFVYISHBOAVATIYITS, *Aa4ATVITSE 
Se SUSIE MHL, WniAARESTS~DSABHS. 4 
DRIER < TRU. PACER OMAR D 6 BM DIE L, 
WEANOD PAK & HATER L CHEF 6 RS Bo = OUR 


A ges observations of the Hymenophyllaceae from Japan II | 


AME kD BH, wets 
Bio Be oh, 
ONES RTD 


MERRIE HD ESE ote = 


OW CRIN Lich DCH S05, ? WEA ARTE OKIE CE & SWABS Wo 


= 


s (a) OE HEMOLILR EDL 
| DERMIS, MIC THEBES (, 24 
— RIFTS, TRI TIM, VF ATS 
BZ ZEAE PAOM AE 
ESR bo HY, HB Wak SE 
Serene Ie HN Hid = 
 BSS4OCt sagas, FF VA 
: Py S, Meringium Bakeri Copel 
— SROS Pilla), 2~3 O kil ld w 6 
 ROERATELOI + ES Sa tice Oi 
ber, sox ary, ANWZRYIT 
HDS (M5 lal bd). 10 AP-oOsiL-ARN 
bb Dp. WD UA BO ERAS S 
BO RIN AP YI TERHSD CF 5 fil 
Odo MANIDAD 6 te BLO LBA < 
LECLOLVF ATs, JARI ATS 
PDS HSH), AUELAT SLO 
5 oe? JAzr vy) TFT Meringium blandum 
- Copel Mea (ASS tile), LAW 
ee. ae SIF AFYISERD 
’ “hehe 


e 


8 5 Hem, 7G 


AC aches oh ash oy D'S ae ree 
CLR A ase TF i oe Fe, 
e: Meringium blandium Copel, f: ~7F 
Sten A ae OXOU,) 2 t 


KRIAFTB, FaRID TBD : 


- ete 


me a ee ee ee ee 


Pa 


FF VAT YI FHORAMM LTC SOCK ROBLES FDA, AM 
: BOMMoxeaa HS, BORWML UTKTHRRT roi, YURI ATED BD, he ’ 
(ABO RE WIEN MD BRINE AT SHLD LUMELE LOLA LS 
—— ). SERIO ARMIRE BEAN ALO » | ap 
SHILA WASEDA, 
DTH, AWREOAKS CHIT S HE 
IEC BROA TS Ol 28mm 
Chk St Ole 025mm CHB, IEAM 
ROR, MLMOP, EPMO 
ESM, MELONI AB A BA 
ES cho ee . 

GEE Ave BR (1938) P te» 
CORONA Stee — HF LT 


; * __ Hymenophyllaceen-Typus ELE, © 


rk 


a | 
LE #5 ari (Trichomanes Type) 
DEEL D Clik & BAI BA CHD TA 
AMEN PAS CABS = $8 TY AS ptt 
Bo COAMO=MAGIO RBM MUNN I 
DL, RED, ARRON IRAE 
RARE Bo LABEL 7 O WER 
BEE Bie), EIT LALOR 
EAMES KOTHSENTOS. BEB 
AHBPOMMMLZ & DAE < DDB Le UC 


rag ‘ g 


“if SEY EEG Gs Fe yy Pa. 33 
PAM OR DIAMRTCH S, 2 OMIM ae rr 


Fa a Pile» AR FTI SNS, RAR a. Meringium blandum Copel (a~cx 320), b: a5 ma, 
“ey At IS & D, BPRB UKIAH x9 47,0: DFAT, di VARS +> (x100), 
S¢ ~ irs 2) er: 2x RY? TS (e~f x 320), £: Mecodium ¢ 
cd ahs : me 50s Se exsertum Copel, g:_27xv 77 (x250), h: ¥ oe Se 
SMT SHY CHS. COMBS 3 a7YvI7 (x320)o Ph 


{SA 


LOILAAKI TS G6 lid) vB 3 eae 

F- ER 

; sre fis 

1) OGURA (1938): Anatomie der Vegetationsorgane der Pteridophyten. Handb, der Pflanzen. se 
mie, 7. 2. \ Ih. G.Seiage 


. \ ; . ea 3 ae 
2) Boodle. L. A., (1900): Anatomy of -the Hymenophyllaceae, Schizaeceae and Gleicheniacea 


: On the anatomy of the Hymenophyllaceae, Ann, of Bot, Vol. 14, P455~496, $40 
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a 2727 TH (Hymenophyllum Type) COMME LE UCavyvraxrvdITB, * 
ee eevee 0 ANPBE BMD a 


© GA) RIN ATHY) THA (Mecodium Subtype)  AHbleHAIVZ U 4 ‘ZN RA & oD) 
| CHAARMSINHNE HEEL, BHEBISABO Mii & MOMENI SRS. AWE Y a 
Fayas VIF, RINAFYIT, AVAFYIT, FRAFYIT, FERITIN 
“one, 3 

4 Gi) +97 ary) Sui (Meringium Subtype) 2 MicnimiM kb & WIbat 
324, ARERR SS, KRM LD, MAAMIILMIUNI ESS. FI Ary 
; F, ANWHBYIT GF 6 iil e), Mecodium exsertum Copel. (Hs 6 fal {), Av aay? 
EZ, THRS PFE OLNABT Do 

: YL 9 Fa 5H (Gonocormus Type) = OMAR D MONTEL re 
 RECHNAES 107 EIVISAIML 2~4 FORMED 67D, HAL COMO MINE Bo S- 


blandum Copel. (#5 6 fal a), a7 VI ZT CH 6 lal g) BBDSS 
WRENS KOCH ORDO CHD CHEO HMM DEED D TL (SARE Hy HEM OBS b AERC 


RUSS, KOUME UTD TRV. 
Gi) PARRA FEAR SILA MLN & BEKO S LIX FDR ARAN LD J I aa 


AES So AVON 4 CHOTH E UC OIIZPELR SO. BUTE 


KSCHAT So EO 1, 2 Offi ART EKOM( CHS 


C1) AVD>RIEM 2A SEP) AIL aa YI FT, Meringium:blandum Copel. 9 F 7» a < 


FECAL 3~5 HEROD, COZ CCHS Lich kid GIVE | 


(8) ayrxrazrvIT, BYNAZTY/IT, Mecodium exsertum Copel. awa Y7 ts = 


yin 2 OR 5~6 Ree Fo AAT S TIME ULTW So | 
: Cr) se BIL 6~8 Nc BRAD, COMOM “PS ATE LE AH LD bi y) sb 


Re I TR ST ae. 

CS) BHO AT SE AE 7 TAFT SGICBOTUE 10 Lb GIS 

: DULPUL ELIE 4~5 IRIEL CUAL, SEPPOUD A~5 HR LIT BACAR LOBE 
PU, HUMID 1~2 AS WALEVCBAMD So 


= = 


: ay ‘Pranth, K,, (1875) : Ee aterm zur MSranOlboie der Gefisskryptogamen. Hett ie 
: Leinis, ee Sh : 
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PREEVMID OWRD S, LRCBIS, OCF SRIF DS, ODADAS 


hy 
" ‘ (F) Ry MALY FA PHBE CHS AAAKIE BT Bo FEI, RH ORKRE S, i 
eee FMD TE, OWI, EO BMANEHNS LOTHA TH So page 


| OWNS SLOL LUD FATS CGH 6 llc), 27*FTF CH 6 ltl b), Meringium ——— 
— LEOMS POHEL=EWI MMC TU SLE MMVRSD, LH AM OBIE. 


DSoA7LOK FH HOEMNE OW TEE IZ Prantl, Y Boodle DASE DIBAENS 3 a) 4 {i Me r Bs f 4 


OW TA CD OTHLLOMELE UTHLA BENTH. poke AaB: fee, UD 
., YRCH SVMAGRIEZOWKCH SL KLOCAF YI SHERI TSBLE AMISH u 
~ Curteo Copeland (1938)"P (kWORMM% LBIMUT, 34 BRB BIC BOO AMS E 
as eee 52, KET TORULERAT SHO ARICA LOMRSS. 1 
: tk OK, TREO DSWFEO PNB BE AW Ty ASU PPTL ORE DIR A, BIVTWR I 6 d 
= Bo oe HEL OEM TAS OWE BD BO CHAM LAG id 2+ tla ; 
POW 1, 2 OME TOAMPUUNE 5 - 
Cl) HORE = OO NEE ROHR JesRmN EAD TEGAN a E LCF SO. . 
LTS, COBW KOC, ZH LABEL CIRC ACIER EO RAM 
ROTH BO ERM GN THE, TORAH 1 MOFBMBYD BFOTHS. =O AE 
_ Prantl (1875), Bower (1889~1890), ® Helm (1935)9 42 kOT EMD SENTOS 
gees C2) eR HAREM ARTES SOBA CH So TOMY KUMI 4 #9 TT, 
 YFNATTBBCRENDLOCHY), LUM GPRS S—HOMMHRRO, NIC 
CHAD BarSD ARE CEO MMO SIAR RI LOI 7-7 277 a 
ITSM, THRITTHESDS. Milt =e TF HIME BACH DY, * RP 
PIT, 4 DACA IS FECES PL MASSE BASS, = DRI ; 
ace Davie (1918)  (& Trichomanes dilatatum, T. radicans 5 Fe Pal b UTR TU . 
PROMI 6 UNELVLERSFATIM, TART TS BGGMNITHD, t= 
4 FMS 620% SARUM REREAD 6 BE LIM CDS LWAE 5 eM 
(3) 7% VOR, POEM Ch ; 
L BELG SDA RdD ZW Of 
ii ean race 


Daas 7 CRT 2) eccri aoe 
= WR EMOTE BF Bo ZEOBIE 2 ‘87M Kos: 


i . 
Br! pen, ILA ty a: txwoasz, b: oer 
i RK AK 6 BB LOCA HMAC (cl REx arysy, di ¢#Va 


BSI IK Cary T CHS 7 fil FYI, et 29S Fed 75 (x1) 

RPV 23 O Hl Idd G ke SH a . 

1) Copeland. E. B., (1938): genera Hymenophyllacearum. lc. 67. Lae 
2) Bower. F. O (1889): The comparative examination of the meristems of ferns as ) p! ’ 
; study. Ann. of Bot., Vol. 3, P. 305~392, _ , 

3) Helm. J (1935): Anlage und Entwicklung des Blattes: von Prchmanes: bina 
} D. Planta. Bd. 23, 5, 442~473. — 

4) Davie. (1918): A comparative list of fern piuna- -trace, with | same n 

the ferns, Ann. of Bot: vol. 32. 
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BLHTSOT (ONTOS, . 

mut? MON BR -OMMD iD, HOTRE, UANOWS ¢, MILER 
o HEE CLABAAO RRO MDB TO SOD HCH Sa, PPP 
4 iHiite AUR FFVAFY) THECUS DROW S. DCH SIE ME 
WR RMO A AERA OMS HE LDCS, | HC AMUk oes + ave 
(a SESE ila on alternate ecanmeenancte 
~—6Bo 1 AN ANS (Gis 10 He > OVO RAaENCOSpaATY 7 TRAM MMAVSENTO 
8. 
—(G) Ripe COMO A HE MENS DWT tk Mettenius (1861), Goebel (1888), 2 
Holloway (1930), ® Stokey (1948) “omer 3, MAAS 6S MEL 
D, ARBUWISB Lic 9 vie L, JES Stokey (1948) Ek) WF ORRIN E — 
DYES STEDMENTOS. AFYITH HOP KS) CIF OMOMIRE 


: 
J 


OF RO MME HMA ( THOMA, ob 9 TS Cha oy? TBE 


. Hymenophyllum © Type 

Trichomanes Type (277 7H) Gonocormus Type, 
(a> a 7H) Mecodium Subtype | Meringium Subtype) (VF#>=a7HM) | 

CRY NAT Ys TR) (anwevs 7mM)) - 2a 


-Stelar types in | Sclenodesmium Mecodium _ Meringium Gonocormus 


|. rhizome (tex 727)5) | (RYN AT Y 7 TIB) | (2sweRy 7 TB) | (Co Fr>o7}8)- 
| GE a pE) Vandenboschia Aymenophyllum Mecodium inbrica- Crepidopters | 
C4 we 7 STIR) | C20 vary TKR) | tum. Bl (erzwoarhs)t 
Crepidomanes Meringium | 


aes | ie C7. a ak ote) blandum. Copel. | 
| Stelar types in | Vandenboschia Mecodium Meringium - Gonocormus | 
S. petiale (A489 2 7)8) | CRYST 7 7B) | (Carvey 7B) | (oF >a i]s) - 
4 Ca is oof) Sclenodesmium Hymenophyllum Crepidopteris | 
3 5. Cree 7 27)8)) (207% 277 77)8)| (er Ro t7)B) 
; 2 Crepidomanes Meringium . 
oars (FAR? t7)) blandum. Copel | — 
a Mecodium Wrightii| — 
Copel. . | 


Soc, 


_ | Branching types| _Vandenboschia Mecodium Meringium Unknown 
of axillary bud | (+4 #34 7)8) | (ky sary 77)8) | (axwveavs 7)B) CRA) 
| CieF Oa em) Crepidomanes Hymenophyllum bier ye 
; tas ie (Fawoa7k8) | (avr arv77JA-) 
Meringium Bakeri Copel 


IR 


1) Mettenius. G. (1864) : Uber die Hymenophyllacean, Abh. K. Sachs, Ges, Wiss. math-phys. oes 

— Ci. Bd, G 
+o 2) Goebel. K. (1888) : Morphol. u. Biolo. Studien. I, Uber epiphyt, Farne u. Mus. Ann, 
-Jard. Bot. vol. 7. a4 
bey: -B) Holloway. J. E. (1930): The Expermental cultivation of the Gametophytes of’ Hymeno- 
- Phyllum pulcherrimum, Col and Trichomanes reniforme, Forst. f. Ann. of Bot. vol. 44, eee 
4? 4) ‘Stokey. AL (4948): Reproductive structures of the Gametophytes of Hymenophyllum and 
Tri omanes. Bot. Gaz, vol. 109, 363~380. 


“s 


it 1) OE Be 36-8 $8 TA5—743 BR Ee 


pense, HOMNCH 2, £2727 TROMIVEEIERLO FMT OHAB ARIEL, 
= | I TTS CRIT GE A CHV, JELIS 1, 2 TOMI AE S LOK | 
| SC RURPR EO EEE, AHS O WTR, Zeb, (i RR EAB OU CRF Bee CHCD ¢ 
(SO CRA HMC LW EBATO So a 


SRRAUEH 


 DLOMROMMC Sut, Lo ME BAMBSEXOIN CES. ; 
i, (1) £ lLOPMORR, JEN, BARDS < OM EeHTS, Elcik MHD Hh 
ME, SWE, BEETS SPI CATH EAS ST EID v2 mode Bee ae 
ELSE GUIRTE EO AK Fo BEM, WS, JESSIE 4 MADER AS SBOE 2.3 


fee 7m: LEST Ea a Te eee tae one : 


het €, COPD HEELS, BENE, TENG 2 REED see 3 Fei U TAA Cam . 
ee. BOT, WOEWRO PUD LY SWUERITSABLasrvse gs BS. 2 Wa & FB 
& DISUECLRIED CB SZ LXEIRUTOS. HROr FS - FNBld mS TUL oF a 
8 2ODMNBD D GREINER S FMD GO F 7 a FH aH NISEUE), 
YP THUS 2 NAN SH GLO Be ABCA SLLABUCES 3 56 5 e q 
| Copeland (1985) it & BI Ee eee es ANS A a 
BELEBES TDS, = 
3) RHA OARIONIRIERNE pene DOT PABARE ame ChNCD 3. Boodle. 
x Sauna 3-5 Uitte RSH ALK Trichomanes arbuscula \& 3 IM, T. crispum te 5 
. (WE LMP EUTOSR, HAHOLOW 1~2 LAT LORS, i KOBE ; 
PB EDIEOS RETO RBWEOW A ar v7 THC 1x2 FCBSRARIT FMT os 


C4) HEF HTD ARP dtEMC UCL CAG BTA ye 2 “subse 
LS ACURA MA DUBUADA So ity Cr 5 7 Blk, MPO EM A Te BETIS ATEN HERE 
MN SOT BEBO SAO LBA Oi 0 Ch) MBR7e TP MRIESMNOENT 2 IR Ae : 
ENED LEAROMH Ba BwIeE RENE LIa RR DAS, Naor eS 
5) FRE ONIN k Sa 9 TSMC Dp, 2427 THE 2 OI | oa 
0 WASHED o PREETI < HERZ F289 ¢ L, RPC MATH Blogs, 


a als OER HI bk SBAMD SZ, DFA INS DHE TD Bo 


=. 


De aie Ted ol MSO 437) wide 7 Dur oe sn -* 
ee ee ee ee 
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CH OPRI FINKE EW THT Ske FL BREKOIM§ KAW SNSCHA I< 
EOE < BOCES 2, LHEOMM AE CODNEKOLOOUD HA 61S. 
C1) FESARANRH A SIC BY (2) “CHES Ted <¢ HOUSED CEE, Z 5 

DEWOT Copeland OAM LUG HBG HRY MMC Te DD SHLAA SB 

DC, COCMAARACAM, EI SRROFRIMC k OIMNEAU, MOO MP RO, 


AV FUN UC Copeland HRC O KGS K DARN CHAD. Me Sle 


BRUCE AIR UTE DW RISIBREELY, SRSLY, TIS BNE L CH GS O77, ED 


BRI TSM, AZ YI TY (Mecodium WRU Meingium WiT), 9 F 9 TT UBDVSWO 
ZERMIKRIC TS ORC TNS CE CHS. 


C2) Bk, IN, My, WEF, RAOFRIESOMMD CRALTH SAIS TM, 


ayy) TM (Mecodium WER! Meringium WH), +=eFTTBREERENCLO 


BLY AHO Ahi TT AEAWTGHR & Sh tk TSE CHAT. 2M WK Copeland (1938) a 
Vandenboschia, Selenodesmium Hymenophyllum, Mecodium, Meringium “2\%2424N\= 
BES DAIL, Um bs eee RPTL CEE RU, Nk DBE UB CHS LIB 
Hii UTWO SO EBR—-ET 5 LE OCHS_ ; 

Asim HE BILE D, RSME As MDH L BIO SS & ep EF SOMME A BUA, 
BE MMIROCARAN, BUEPIICAICER ¢ RRL So 

AFL SCE AA TELO —B 2 UT TOK%DCHS— 


Résumé 


1. Morphological and anatomical studies have been made on twenty five species 


of the Hymenophyllaceae, which belong to nine genera of Copeland’s new classication a 


(1938), i. e., four species of Vandenboschia, one Pleuvomanes, one Gonocormus, two 


Crepidomanes, one Crepidopteris, one Scledodesmium, and Hymenophyllum, ten 


Mecodium and four Meringium (c. f. Table on Page 135). 
2. In the species studied, the stele of root exhibits either monarch or diarch type. 
Each arch consists of one or two tracheids in Hymenophyllum, Mecodium and Merin- 


gium, while several in other genera. 


BAD i as 


3. The stelar type in rhizome and petiole is apparently a special case of. the ~ ra 


protostele the “ Protostelischer Hymenophyllaceen-Typus ” (Ogura, 1938). Considering 


_ degree of reduction of the xylem mass, however, the stelar type in both organs can 


_ be divided into three types, that is, Trichomanes, Hymenophyllum and Gonocormus 


types, the second being further subdivided into Mecodium and Meringium subtypes. 


4. In previous paper (1948) the writer observed thirteen species of the Hymeno- | 


phyllaceae and proved that manner of branching of axillary bud exhibits two types, 


that is, Trichomanes and Hymenophyllum types, the latter being. also subdivided _ 
' into Mecodium and Meringium subtypes. 


a 


Ki 1 BOR OS 36 4B 9 peep ei 


of f gametophytes fey. be rather reasonable. 
AGE Te seems better to suggest that the more advanced members of. the fa 


id oe B. E. 1950: Somatic chromosomes of Conjugales. Crna HNN) Natu 


ie MLRDROERASKOMMMSD 3 RABE wy LEwbo MMO mic BLT pene 
, OED OF Tikit Geitler 2: 1930 AR hid CHE LTH 36 (2) ETE RIE Ho Be 
EF Lie atim-c tk Spirogyra, Zygonema, Mougestia, Sirogonium, Closterium, Cosmarium ‘spp. 
tf & HL, % DIE RIB RARE OLOMMCH EHS, 74s Fe OMCs BY EL ote 
BEKARBHLIERBD Sd Y, ETE RYE EH OMIA Ku 2, ERIA3ZD4EHS_ BSH a 
ATA CHER DLE RMN RSS EL. (3) iM icwed sey. THT Pak wT, op Ie 
eM 36 k UII OI USK iT, CAM BOBO ARO LIC Pus BAB O x Bote oe 
MTWSTERM, Bi OFRM CH Bt, tL 2 F834 (crassa, triformis) CRF Le RDU BO i 
bir hiv, Luzula GMS NTS | SIC MIC OUMM EES THB, yas SP ales ct : 
a IS PEIN CURB te HH 1 DERE LL, AMC ae VMN sZ, b SMMC t Oy ohio Be 
IA IEBA RIC HI AE tr o cOmiidt Geitler cekoe “fy, & Lined, C0 % ttor ie : 
bOCHS, Ld» Lip as b, 2 OWE Lic til cit, HPI O12 He MYCE AIe Ei k 
C bh SMA BEE L 3 o-c, RPP C MECas, Hy 00 89 LU ORE sf 
BMCR3, LeBoT, MMIC Bs EIT, EMA OMD CWC Lit HL bees — 
g CEERI RRS HOGS: BbpD Biers WES SE Secs 
Fe fide. BER a EUR AE OME OV REC Coen, fil lat 3 
FOTR HEL CH SORWEDIMD DHE. 74: Pe Rwot, HOT BRdgce ae Ee 
E51, He SMO AME Ovi MIF 3 Laces GIR HE LARS. Dbbou Shee > nee i 
q WY, fhO% Ole “HEE Wy, tkens ERAGE eae eB Bit COB It Geitler 1 “yey 
BCH Se Lighiwians ee 


eer TER PRS aan” Sue Seite * pen Ne lis al ie 
Ne Cera nce nee TS 
Ne aS 


= < ers Ss i? r : * 
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AARC I SHOW BAIER XXII 
(REMUS SS a at a > I OSTA 
me He : 
Yasuji Fujita: The Cubic System of Classification of the Rlgat by the 
Chemical Constituents, XXII. 


Cubic System of Classification of the Genus Cymbopogon (Gramineae) 
by the Constituents of Essential Oils, 


: Andropogon Linn. (iio THAR SZKBCHOT Bentham Hooker? jt kOT 5 bay ae: 
BIOMEN, Hackel®? KOT 12 HOMME NCS, RONGOMH PORE ; 

OWI SORA HL UCHILL I. Cymbopogon, Vetiveria Hike OWCBIOT, Bee 
® Andropogon Linn. (HMO 6S BIB ORT SAMA CH BY HOT 
LED Andropogon WMS B %& OHTA OWS NIM ED , HRP LOTS 
DRKIRAT SHAME CS SB, Cymbopogon ALWTRABICE ORNATE 
DYES JESHUE SL CHOMP & Hic BO IMT HITKO KE FH Bo | oh: 


Cymbopogon SPRENG. 


i ie a Pi aaa et a i FOS LN Ore “ow 
iG oe ia a Eat ia ah yt 


(=Andropogon Linn. subgen. Cymbopogon Nees) 


t 
. 


‘ 55 Cymbopogon pendulus Starr” (=Andropogon pendulus Nees) 2 
nee Bengal lemon grass: Nepal, Sikkim, Bengal 7 ' 

ate 1. Citral (80~85%) 
4 2. Cymbopogon citratus Starr 9 (=Andropogon citratus D.C. = A. Schoenanthus Ly 
a Lemon grass, Edible lemon grass, Sereh (Malay): Ceylon, Malay, Java, Cochin: 
pout! Tongkin, Philippin, Taiwan #ub#% ; 128 0.3% 
1. Citral (70~80%), Myrcene (20%) ; Linalool ( (ee ) © 

ie 3. Cymbopogon flexuosus Starr? (=Andropogon flexuosus Nees ex Steudel) 


& Seo Malabar grass, Cochin grass: Travancore 7; #c48-0.4% . i ga 
‘s 1. Citral (75~80%) ; Citronellal (0.2%), m-Decylaldchyde (##t4i), Methyl 
Be _ heptenone (2%); Geraniol (5%), Linalool (?) (#4), Dipentene ee a 


4 
: 
4. Cymbopogon flexuosus Starr forma albescens (?) © 
2 iy Inchi grass: Travancore = 
ree 1. /-Terpineol, /-Limonene; Aldehyde (3%) 2. /-Borneol (30%), -Camphene 


; * BRB=t— WAAR ON MAE “MTR BRAT” (1950) BH TEAR TE : 
cd) 21 ah em EB MDA DING CHS 0 


it © oR WOR HS TER ||| OmA 5 7-8 


3. Sesquiterpene, Sesquiterpene alcohol i: 
Di Cymbopogon coloratus Starr 9 (=Andropogon coloratus Nece'= =A; Nardus var. 4 
_ coloratus Hook.) a 
A. Malabar # Fiji 244%; Wrz 0.35% oa 
1. Citral+Citronellal (40%) ; ‘Geraniol (16~23%), Ga viaacete (10%) 508 = : 
. 1-Limonene 2. *Phenol (0.7%) 
B. Botha grass: Madras #£ 1 
1. Geraniol (10%); l-Limonene (7%) 2. - 1-Borneol 82), -: menses (152%), 


Mana grass: Ceylon ' 
2 1. Citronellal (18~347), Geraniol 25~39%) 


~ Stapf= Andropogon confertiflorus Seek 12)) . 
4 - Mana grass: Ceylon #€ ‘ Pe 
; ie Citronellal (17~33%), Geraniol (19~44%) ; ; 
¥ ‘Cymbopogon Winterianus Jowitt 1» (=Andropogon Nardus Java de’ Jong) - . =: <4 
_ Java citronella grass, Old citronella grass, Maha pengiri: 28 0.3~05% 
1. Citral (0.2%), Citronellal (40~60%) ; Geraniol+Citronellol (24 ~ 40 %), td 
‘ _Isovaleraldehyde, Isoamylalcohol ; /-Limonene, Dipentene; Myrcene (?) a) eS 
2. Chavicol (?), Eugenol (/Jyit) ; Methyleugenoi (1% ILE) i. 
3. Elemol, Cadinene, y-Cadinol, Cymbopol 7 ao 
Hs Cymbopogon Nardus RENDLE 15) (=Andropogon Nardus Ceylon as Jong) ae 
New citronella grass, Lena batu: Ceylon #th#; Ic28 0.4% | : is Sa 
4-5 Citronellat (15~25%), Geraniol (30~40%); d-Citronellol, Ester; Nerol; ig 
- Linalool CABLE), Dipentene, Limonene; Methylheptenone Cth). bed = 
ag 2. 4Borneol (1~2%); Camphene 3. Methyleugenol (7~10%) 3 
a yds Farnesol (0.2~0.3% ) 18, Sesquiterpene (Sesquicitronellene) ! 14) 
10. eat on ron rectus A. Camus! : praca. 
ara Za 2 
1. Citral (Jit); Geraniol, Citronellol, Ester (40~60%) 2. L- a-Pinene 
3. Methylisoeugenol (30%) ; Methylvanillin ; Phenol (4%). 


. 


Be ore” procerus A. Camus 18 (= Oudrlaegs brocerus R. Br) eae 


L Alcohol (30 %); Pinene (?); Formic acid, “Butylic acid : 
2. Elemicin (35%); Trimethylgallic aldehyde ne ee 
Pevmbopogon Goeringii A. Camus!) (=C. Nardus subsp. marginatus v 
apie cid Rendle=Andropogon Nardus L. Sane. aati’ 


e 
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16. 


17. 


18. 


20. 


+o 


19. 


Goeringii Hack.=Andropogon Goeringii Steudel) 
aW we: GRO A AED 
1. Terpineol (?) 2. Borneol; Camphene (8% 
3. Elemicin (50%) 4. Cadinene ‘ 


Cymbopogon. Martini STAPF var. motia BuRKILL 2D (=Andropogon Martini — % 
Roxb. =A. Schoenanthus Linn.) “g 
Palmarosa, Rusa grass: Bombay 7 - 

1. Geraniol (72~95%, AY Ester 2~20%), Dipentene (1%); Methylheptenone e 

Cd) ee 


Cymbopogon Martini STArr var. sofia BurkILL 22) 
Ginger grass: Bombay ££; }c2& 0.2% 

1. Geraniol + Perilla-alcohol (45~55%); z-Carvone (( 4£); Dipentene, d- 
Limonene; d-qa-Phellandrene (fiz), Aldehyde (CjH,O, Oxim m.p 116°, Semi-— 
carbazone m.p 170°, Phenylhydrazone mp 63°) (10%) . : 
Cymbopogon caesius Starr 2 

Kachi grass: Bangalore, Mysore 7 
1. Geraniol+ Perilla-alcohol (45~50%).; Dipentene, /-Limonene 
Cymbopogon connatus (Hochst.) Fuyira2) (=Andropogon connatus Hochst.) — fe 
Erythrea fF 
1. Geraniol; Perilla-alcohol (35%) ; l-a-Phellandrene 
Ze Sesquiterpene : 
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1. d-Perilla-alcohol (40%); d-Limonene 2. Sesquiterpene alcohol 

‘Cymbopogon nervatus Culov. 2 (=Andropogon Schoenanthus L. subsp. nevvatus : 
Hack.) s 
Naar grass: Sudan jf 

1. Perilla-alcohol (60%), /-Limonene (36%) 
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A. 1. d-44Carene (20%); d/-Piperitone (45~80%) 
Boo: d-diCarene: d-Piperitol ‘ 
2. d-Cadinene, a-Caryophyllene, Sesquiterpene alcohol 
Cymbopogon senaarensis CHlov. 
Sudan ff ; #38 1,0~1.2% 
; 1. d-Limonene; Alcohol (Jit); Acetic acid, Octoic acid. 
2. Piperitone (44%) 
So Sesquiterpene ; Sesquiterpene alcohol (25%) 
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ee grass, Mabbar grass 4&(t Citral 70~80% #4 tha web 2, Citral 2p t L 
CHEB AGHY 6 tv CHET Ms SE HILDEN k 5 CHS MSl= Bengal lemon grass L 
#83t. 3 Cymbopogon pendulus Stapf (< Nepal, Sikkim, Bengal #0512 HAEL, FRO — 
- Citral @28 80~85% IcKU, COBRUACHS, BKELOLOLE Lemon grass, 
Malabar grass ® Origin Clikkw Nb BASOCHOT, Bek Citral DIED earls 
— AWCHSONES, AMOHW SA Linalool > Citral OFM SLOLBAGN 
BOC 2. C. citratus, C. flexuosus HID Linalool RFCTSWCKOCE COW 
Rik CBT, C. pendulus \=i§i< C. citratus ORD? 20% I HZ Myrcene #2 ae 
FSH Linalool Olpirkia k S Myrcene Oke THY & (MBL GIVE. ae 
& = C. flexuosus (& Citral (75~80%) OFA /) it O Citronellal, Geraniol, — ; 
a. Dipentene YAS Sd, CIrlk Citral OPTS k D KOK AEGAN RO TWO SEZ mR z 
p30 ee ess | 
Citral——>Citronellal | 


Geraniol —>Dipentene R : eas 


ae Enchi grass L HGS ih SU DAUNRBAER REL O° (SEL A HWE BB on a a 
i Cymbopogon flexuosus Stapf form. albescens (LH BSE FFP). C. Slexuosus DUE 
ce Liz <{ The FKRWO, TOLOOPZ LTerpineol, Limonene 5 l-Borneol — 
(30%), l-Camphene 4&2 2% 4, I-Terpineol, /-Limonene “(& Geraniol-l- Terpineol at 
: -—]-Limonene ORK KOTHECSLDOCH SDB, l-Borneol, -Camphene (& 7N440% D- 
£456 SOE REE Cle B ARBSR LIE) ORMIC LOTECKLDCHPT, Hb g 2a 
(EDR AMSET DH 3 0 i 
Citral } Citronellal OUEGnH) 40%, Geraniol %U'<M Ester fj 33%, I-Limonene | ay oe 
1% RU ihe BAD C. coloratus D A PILTOR GD FFUEW OIE C. flexuosus & — = 
KO Citronella grass (OPC HS%40OCHOT Hooker WKOT C. Nardus Ostbt E : 
SILTWHEDCHSO 
Es IOs De we C. flexuosus b ftkis ERIM BIT, sti Citral, Cimanenes ee 
«LIS, Hinkle Hc Geraniol 10%, LLimonene 7% DASA, ZOI-Borneol 6%, 
_ 4Camphene (15%) 28@HL, bidt lic B PEUR LTR D, BENEFIT 
— NBLOTHS. ee 
4 2D C. coloratus A fii=8i< %2d* Ceylon ik 4s Cymbopogon Nardus Rendle 
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 Citronellal 20~35%, Geraniol 30~45% &&7id SHiheWA Do 
C. Wintinterianus (& Winter PEOTLOMAOWON DO 9 bm Se SUA 
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ae Es taviyiengenol BREAST So oon ae 
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Makoto NUMATA: The investigation of vegetation by means of sampling 


method —Studies on the structute of plant communities V. 
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Table 2. The comparison So several stratifications at a 
coastal vegetation by means of coefficient of interclass 


correlation. 
Method 
of ope : Oy? ; o2 el 
stratification 5 

Ss : 2.75 20.61 23.36 0.0197 
a 3 3.60, 27.16 30.76 0.0188 
i 3 3.55 29.76 29.98 0.0081 
oa ve 3.96 37.23 41.20 | —0.0043 
ae a. 0.03 5.96 597 —0,1058 
ze ae “sh oe ope: variance between classeb, o,2: variance within 


classes, o%: total variance, p/: coefficient of interclass 
_ correlation. pois 
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Table 3. The comparison of several » bA® 5 see LT, rans i Dae ae 
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coastal vegetation, — BRO 5 be OFT CTs | a 
Ree a oe ts 3) 29 D, POSE WA LTS EWS LE BS 
3 3; oC aD, EU OFLS OMA 1>2>3>_ 
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22bL Onto GES UT ~3m) , Lr ealieSes, Zn SDGIKOT | 
i DNA Die kL A, COW Ae Mink > 2 BRIM 8, Husk 5 THOT, AEN ba ee 
. “CATCH BBRIL ATT SE Table 5. Dk NCHS IF SL. ee ast 
| F.=10.28/7.72=1.33 (m=4, m=28) 
Bees F.=395.85/10,28=38.51 (m=7, m= 28) 
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eee F=4.07 (m=4, m=28) < PocF 
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(BERS Bbw average comparable variance” (= k OTHHRULTASE Table 4. OX 5 


Table 4. Number of sampling units required X 
for a given accuracy. Table 5 Aaaiss of variance 
f Relative -< ees, >: eh 
Sampling unit |Average| number of Variance sam of Degrees Mean 
r ‘ compar-| sampling 
, Nit ctecases Sra able | units for a due to squares jof freedom square 
of plots jin chains|V472"°"| 8 tven 
accuracy Methods 30.88 4 7.72 
J 
a 1 282 1.67 Species | 2770.98 7 395.85 
b 2 1 1,92 1.14 Interaction) 287.92 28 10.28 
c 3 1 169 | 1.00 es . 
‘ Total 3089.78 39 
d ime 2 2.13 1.26 
e Ze 3 4.76 2.32 
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On the species of Bangia from Japan. 
By Takesi TANAKA* 
Hitp Ml: AIS 7 7 9 i 


_ Since 1943 the writer has been studying systematically the Japanese species of 
Bangia under the direction of Prof. Yukio Yamada, Unixersity of Hokkaido. In the 
present paper four species of Bangia from the Japanese waters are enumerated, of 
which three species are previously reported from Japan, and one species is new to 
science. 

Here the writer wishes to express his thanks to Prof. Y. Yamada for his kind 
guidance during the course of the present study. 


1) Bangia gloiopeltidicola Tanaka spec. nov. Figs. 1-2. 


Frons minuta, caespitosa, diodica, in thallo Gloiopeltidis furcatae crescens, ad 
1.5-2.5cm lata, inferne rhizoideis numerosis instructis, filamentis cylindraceis, erectis, 
simplicibus, ca. 50 « crassis, polysiphoneis, autem monosiphoneis in superiori et inferiori 
parte; cellulis filorum fere quadratis 10-20 crassis, diametro 1-3 pro longioribus ; in 
parte media filamentorum ca. 30-50 crassis a facie visis subquadratis vel ellipticis, 
plus minus irregulariter dispositis, in sectione thalli transversa cuneatis; chromato- 
phorum stellare, pyrenoide centrali instructum continentibus; monosporangiis ignotis ; 


antheridiis e cellularum vegetativarum divisis, plus minus constrictis, ca. 38 w crassis, 


Fig. 1. Bangia gloiopeltidicola Tanaka. 
Plants growing on Gloiopeltis furcata (Post. et Rupr.) J. Ag. 
Slightly reduced. 


* Faculty of Fisheries, University of Kagoshima, Kagoshima. 
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A-C. Transverse section of vegetative frond. 


x 300, 


G. Transvese section of cystocarpic 


x 300. 


T. 


Part of an- 


H-J 


x 300. 


x 300. 


theridial frond. 


portion. 


P-U. Various parts of filaments. 


x 300. 


K-O. Young plants. 


Parts of cystocarpic frond, x 300, 


x 300, x 450, U. x300. V-W. 
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luteolis, spermatiis irregulariter nonnulis quadrigeminatis ; sporocarpiis e transfor- 
matione immediate cellularum vegetativarum formantibus, constrictis, ca. 58 « crassis, 


plus minus rubri-purpureo, plerumque 16-64 divisis; colore roseo-purpureo sed saepe 
flavescenti. 


Japanese name. Funorino-usige. 

Hab. Awano, Nagato Prov.; Takamatu, Sanuki Prov.; Kominato, Boshu Prov. ‘ 
Oshoro and Suttu, Hokkaido. 

Frond very minute, simple, caespitose, flaccid, epiphytic, growing on the frond of 
Gloiopeltis furcata (Post. et Rupr.) J. Ag., up to 1.5cm high, attached to the sub- 
stratum by means of intramatrical rhizoides springing from the lower parts of the 
filaments; filaments at first composed of a single row of cells which are most quadrate 
with rounded angles, 10-20 w thick, 1-3 times as long as broad, later becoming polysi- 
phonous by transverse divisions, ca. 50 uw thick, somewhat cuneate and usually ar- 
ranged radial in ransverse sections ; chromatophore star-shaped and a central pyrenoid 
within it ; species d’oecious ; asexual reproduction unknown ; antheridia formed vegeta- 
tive cells by repeated divisions, about 38 w thick, yellowish red or light purple; an- 
therozoids in several tiers of four each; carpogonia formed by the immediate trans- 
formation of vegetative cells, more or less constricted, ca. 58m thick, cystocarps 


consisting of more than 16 carpospores; colour of the frond purplish red or somewhat 
yellowish red. 


The present species is always epiphytic upon the frond of Gloiopeltis furcata 
(Post. et Rupr.) J. Ag., forming more or less small tufts. The plant is very soft 
and small. The filaments of the species are at first consisting of a single row of 
cells, and fixed at the base by rhizines which grow downwards from several lower 
cells in the.common wall. 


In general appearance, this new species is most closely related to Bangia fusco- 


_ purpurea (Dillwyn.) Lyngbye, but the former is much smaller and slender than the | 


\ 


latter. Furthermore, this species differs from Bangia fusco-purpurea in the fact that 
the frond is very soft and flaccid. The colour of the frond is light purplish red 
insted of being darkish red. ‘These above mentioned difference are to be seen as 
asufficient for d scribing this plant as a new species. This species has been found 
in winter (December-February) and ina fructifying condition, in shallow water in a 


somewhat exposed places. It adheres to paper in drying. 


2) Bangia fusco-purpurea (Dillwyn) Lyngbye. Fig. 3. 

Hydrophyt. Dan. (1819) p. 83, tab. 24, C; Harvey, Phyc. Brit. ( 1846-"51) pl. 96; 
Kuetzing, Phycologia Generalis (1843) p. 249, Spec. Alg. (1849) p. 360, Tab. Phyc., 3 
(1853) t. 29, 6; Reimke, Uber die Geschlechtpf. von Bangia fusco-purpurea (1878) 
p. 274; Le Jolis, Liste Alg. marines Cherbourg (1880) p. 102; Berthold, Fauna und 


A-C. Section of vegetative frond. 
G-I. Part of female filaments. x 300. 
K-L. Part of antheridial filament, x 300. 


fi t % FE sb 


Fig. 3. Bangia fusco-purpurea (Dillywn) Lyng. 

D-F. Section of cystocarpic portion. x 300. 
J. Transverse section of antheridial frond. x 300. 
M-Q. Various parts of vegetative filaments, x 300, 
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Flora des Golfes von Neapel (1992) p. 23, tab. 1, figs. 12-14; Kjellman, Alg. of the 
Arctic Sea (1883) p. 192; Hauck, Meeresalg. Deutschiands und Oesterreiches (1885) 
p. 22, fig. 1, c-e; Rosenvinge, Groenlands Havalger (1893) p. 831, Algues d’marines 
du Groenland (1894) p. 44, Mar. Alg. Denmark, I (1901) p. 56, figs. 1-3; Kylin, Stud. 
uber die Algenflora des Schwedischen Westkiiste (1907) p. 107, Uber die Entwicklung. 
der Bangiaceen (1921), Mar. Alg. in the Vicinity of Biological Station at Friday 
Harbor, Wash. (1925) p. 6, Anatomie der Rhodophyc. (1937) p. 45, fig. 19, F.-N.; Collins 
and Hervey, Alg. of Bermuda (1917) p. 94; Howe, in Britton’s Flora of Bermuda 
(1918) p. 510; Okamura, Icones Japanese Algae, 4 no. (1921) p. 87, pl. 171, figs. 6-12, 
Mar. Alg. Mutsu Bay (1927) p. 9, Nippon Kaisosi (in Japanese, 1936) p. 377, fig. 183; 
De Toni, Syll. Alg., VI (1924) p. 6; Hamel, Floridées de France, Bangiales (1925) p. 
35; Lakowitz, Algenflora gesamten Ostsee (1929) p. 296, fig. 402-403; Newton, Hard- 
bood British Seaweeds (1931) p. 238; Inagaki, Mar. Red Alg. Osyoro Bay, Hokkaido 
ard its Adjacent Waters (in Japanete, 1933) p. 11, figs. 3-4; Sinova, Algues Novoiro- 
ssijsk Mer Noire leur Utilisation (1935) p. 80, Les Alg. de la mer Japon (1940) p. 44, 
Alg. Commander Islands (1940) p. 203; Tseng, Mar. Alg. from Amoy (1936) p. 33; 
Takamatu, Mar. Alg. Kinkwazan Isl. (1936) p. 56, Mar. Alg. Sanriku Coast, North- 
eastern Honshu, Japan (1938) p. 102, fig. XIV, fig. 2; Levring, Algenflora norwegischen 
Westktiste (1937) p. 89, Stud. Algenveget. Blekinge, Suedschweden (1940) p. 72; 
Tokida, On some edible seaweeds utilized among a native race “ Ami” of Formosa 
(in Japanese, 1939) p. 1550, fig. 3; Taylor, Mar. Alg. Northeastern Coast North Ame- 
rica (1939) p. 218, pl. 4. figs. 10-12; Feldann, Alg. Mar. de la cétes des Albéres 4, 
Rhodophyc. (1939) p. 247. 

Bangia alropurpurea f. fuscopurea (Dillywn) J. Agardh, Till. Alg. Systematik 
(1882) p. 37; Setchell and Gardner, Alg. Northeastern Coast North America (1903) 
p. 288. 


Conferva fuscopurpurea Dillwyn, Brit. Conferva (1809) p. 92. 

Bangia atropurprea (Roth) Agardh f. fuscopurpurea (Dillwyn) Lyngbye, De 
Toni, Syll Alg., IV (1897) p. 10. | 

Japanese name. Usikenori. 

Hab. Commonly distributed in the waters of both the Pacific and Japan Sea, 
ranging from Formosa to Kurile Islands. 

Distrib. widely distributed in the world. 

Frond erect, simple, filamentous, caespitose, 3-]5cm high, 25-75 w broad, fastened 
to the substratum by means of rhizines which grow downwards from the lower cells 
in the common outer wall, at first filaments consisting of a single row of cells, soon 
becoming polysiphonous above by longitudinal divisions of the cells, later cell dividing 
the articles into wedge-shaped cells usually quardrate with rounded-angles in mono- 
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siphonous part, 15-30 w thick, usually about as long as broad or somewhat longer, © 


up to 2-4 times as long, but sometimes as broad as long ; chromatophore star-shaped 
with a central pyrenoid; dioecious; male plant yellowish red or light red, cylindrical 
about 95 w broad; female frond darkish red or purplish red, cylindrical and to 100 u 
in width, more or less constricted, arranged several tiers of four each in surface 
view ; colour of the frond purplish or darkish red, but sometimes yellowish red. 
The present species grows upon rocks or woods in shallow water quite near the 


shore, so that it is frequently out of the water and even dried up in great measure 


only being wetted by the spray of the waves. The thallus is more or less rigid in : 


a fructifying condition. 

According to Berthold (1. c., p. 9), the first stage in the formation of the mono- 
spores of this plant begins with the protoplasmic body increasing in mass, while at 
the same time showing globules occur, which are soluble in water and stained brown 
by iodine, more rarely minute starch-grains, and the pyrenoid occupies the center of 
the cells. During the first stages of these changes, one or two divisions take place 
and then cell bodies are set free as spores. And also according to Schmitz (1896, p. 
311), these monospores can also arise without division from whole of the contents of 
a vegetative cell. The writer has not seen the monospore-formation, but often ob- 
served that the contents of large single cells are wanting in the filaments. . 

The speciea is always dioecious. The fertilized carpogonia are at first divided 
. by the wall parallel with the surface of the filaments, followed by the radial division. 
The matured carpogonia arranged several tiers of four in surface view. The matured 

antheridium containing more than 64-128 antherozoids, arranged usually 12 cells at 
the Same revel of the frond. This species is most commonly found inhabiting in the 
upper littoral zone of the coasts around Japan. 


3) Bangia Yamadai Tanaka 


The Japanese‘species of Protoflorideae (Sci. Pap. Instit. of Algolog. Research, 


Fac. of Sci., Hokkaido Imp. Univ., 3, No. 1, 1944) p. 84, Text-figs. 6-7. 
Japanese name. Hime-usikenori. 
Hab. Bokoto, Formosa. 
Distrib. Endemic. 


4) Bangia atropurpurea (Roth) C. Agardh 

Icon. Alg. Europ. (1828) pl. 25; Kuetzing, Spec. Alg. (1849) p. 361, Tab. Phyc., 3 
(1853) pl. 30, 3; Rabenhorst, Fl. Eur. Alg., 3 (1864) p. 398; J. Agardh, Till. Algern. 
Syst., 7 (1883) p. 36, pl. 1, figs. 28-33; Wolle, Freshwater Alg. U. S, (1887) p. 55, 
pl. 67, figs. 9-11; De Toni, Syll. Alg., 4, sec. I (1897) p. 10; Hamel, Floridées de 
France (1925) p. 447, fig. IIId; Pascher and Schiller in Pascher’s Suesswasserfl., 11 
(1925) p. 158, fig. 12; Schreiffel, Bangia atropurpurea (Roth) Agardh in Balaton 
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*(Plattensee) (1934); Woloszynska, Bangia alropurpurea (Roth) Ag. in Polen (1935) ; 
Okada, Note on Bangia atropurpurea (Roth) Ag. found in Japan (in Japanese, 1944) 
p. 201, fig. 1. | 

Conferva atropurpurea (Roth, Cat. Bot., 3 (1806) p. 298, pl. 6; Dillwyn, Brit. 
Conferva (1809) p. 103. 

Japanese name. ‘Tani-usikenori. 

Hab. Amahata River, Minamikomagun, Yamanasi Prefecture. 

Distrib. Europe; North America; Japan. 

In Japan, this freshwater alga was at first collected by Dr. Yoshikazu Okada at 
Amahata river, Yamanasi Prefecture in 1941. The present species seems to be dis- 
tributed rather widely in Europe and North America, however, being very rarely 
observed in Asia. 


An analytical key to the species of Bangia from Japan. 


I. Marine algae. 
1) Frond large and reaches a height of 10cm. 
Ae 3 Cea ea ne . B. fusco- De baree (Dillw.) Lyn. 
2) Frond slender ae not reaches a eres of 10cm. 
a) Frond epiphytic and polysiphonous 
MSEC Fk nee. . B. gloiopeltidicola Tanaka 
b) Frond growing on 4 roche, tietictiy consisting of a single row of cells 
a Se TE ETS B. Yamadait Tanaka 
i= Preenwatersalede 2...) 02 ns. aes nv De atropurpurea (Roth) C. Ag. 
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HAD 277 0 /RO MENEAME 1B, » yo 7» (Bangia fusco-purpurea (Dillw.) 
Lyng.) DAL SHWE, 1944 ERIC OK, 2a a7 Y CB. atropurpurea (Roth) 
c. Ag.) ROWREM, t 97779 (B. Yamadai Tanaka) O2#ip mz rk, BieS 
B77 077 VOMEKBED S 1H, 7797927 CB. gloiopeltidicola Tanaka spec. 
nov.) aa SiC, FE CSM AU) 4M eES SHON BROKOTC EN SOO Ae 
OWRERGL Io (LLAS9YF7Y, EAD YS) IOZAIAHUOTICMRE, 95208, 
5 4 HE ROAEK, RMSE MKB, $6348, WLC TNSNAANC, RSNA 
DOCH CAMS SBIR UK ; 

APPSIUS 20D ABBE O 1M KOTKSNKLEDCHS— 


170 ii ty B RH # 6638 4 747-748 BH wd 25 42 9-10 A 


Studies on the water relation of Luffa cylindrica. 


By Hideo TAKADA* 


wae: AF v ORAAMICOUT 


Introduction 


For the study of water relation of plants, it is of fundamental importance to 
know whether their exist gradients of osmotic value and water content from the root 
up to the apical portion of the stem or not. We are already aware of several com- 
munications dealing with these problems. For example, Ursprung and Blum (4) 
pointed out that the highest osmotic values were found sometimes in the apical 
portion of the plant and sometimes below the apex. Herrick (2), in his study of 
osmotic values and suction tensions of Ambrosia trifida, showed that under the 
condition of adequate water supply no consistent gradient of osmotic value exists 
in the leaves ranging from the hypocotyle up to the apex of the stem. Recently 
‘Hatakeyama (1) pointed out decidedly on the leaves of Hydrangea macrophylla, that 
a measure of the total solute content, determined by the osmotic value and the total 
water content, serves as a reliable index to the relative potential ability of the 
drought resistance. . 

In this investigation, daily changes of osmotic value and water contents were 
determined comparatively on the leaves, ranging on the higher, middle or lower 
portions of the stem of Luffa cylindrica. Because its stem is so flexible, Luffa-plant 
was considered a suitable material to use for the purpose of investigation on the 
water relation of a plant. . 


Methods 


Twenty well-grown Luffa-plants, which were almost in the, same length (ap- 
proximately 14-15 m.) were used in this expriment. Fruits and lateral buds were 
cut off at their early growth stages. 

The samples were collected from a leaf blade, save from the leaf basis with 
thick nerves. Osmotic values were determined by the cryoscopic method, as similar 
to that of Walter (5) and Hatakeyama (1). 

The observed freezing point depression was corrected by the factors which are 
listed in Walter’s table (7). Total water contents of the leaves were determined by 


* Biological Laboratory, Institute of Polytechnics, Osaka City University. 
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drying the leaves for 48 hours at 95°C. and were calculated from grams of water 
per gram of dry weight. The formula, used in the calculation of total solute content 
from the osmotic value and the total water content, is exactly the same as that used 
by Schopmeyer (3). 


Results 


On August 20th, all the plants were 15m. high. Ten among twenty Luffa-plants 
were levelled down and held horizontally 1m. above the ground. After four days, 
the individual leaf blades recovered again the horizontal situation. In this experiment 
the samples were collected on August 24th and 25th. The following table summerizes 
the diural variations in osmotic value, total water content and total solute content of 
the leaf meterials derived from different portions of the erected as well as levelled 
Luffa-plants. 


Table. The osmotic value, total water content and total solute content of 
the leaves on the erected as well as levelled Luffa-plants. The samples A 
and A’ are those obtained from the leaves on the upper portion; B and B’ 
on the middle portion; C and C’ on the lower portion. 


Erected situation | Levelled situation Temperature} Humidity 
Por- Pore Ne es, 
Time | tion Osmotic) Water | Solute | tio, Osmotic) Water | Solute |15m.| 1m. |15m.| 1m. 
value | content | content value | content| content | high | high | high | high 
Atm. % Mol. Atm, % Mol. °C °C % % 
A Ont: 333 JAS A’ 19 499 1.65 ; 
2:00P.M) RB | 99 | 290 | 119 | BY | 86 | 428 | 153 | 312/314 | 55 | 60 
Cc Oper} 1.15.) Ch} 10.0. | 302" sb 128 
A 8.7 | 299 1,099 Al 7.6 | 493 1.56 ; 
9:00P.M) B 8.9 296 1.09 B/ 9.4 323 1.26 26.3 | 26.1 71 73 
‘é 78) 308, £00 -1--C’- | © 85): | 357“) 1.26 
A 6.9 468 1.35 A’ 6.3 587 1.53 
6:00A.M.| B 9.6 Ban 1.34 B/ 8.4 404 1.24 24.3 | 24.3 90 90 
Cc He 3088 12a | Cla Be I 336. | h16 


Each figure in the table represents the arithmetical mean of the values obtained 
from three leaf samples of approximately the same length harvested from different 
plants of the same situation. For example, the osmotic values of three leaf samples, 
obtained from the corresponding portion of three erected plants, were 9.3, 8.9 and 9.0 
atm. respectively, and the calculated mean amounted to 27.2/3=9.1 atm. 

The samples A and A’, B and B’, C and C’ in the table are those, which obtained 
from the leaves being 12.to 15m. (the upper portion), 7 to 9m. (the middle portion), 


172 Ki wm B RE RB 634 H 747-748 WA 25 44 9-10 FH 


and 3 to 5m. (the lower portion) distant respectively from the apical end of the 
stem. 

In the erected as well as levelled situation of the stem, the osmotic values of the 
leaves on the upper and lower portions showed a maximum at 2:00 P. M. and a 
minimum at 6:00 A.M., just like many other herbaceous plents. In the case of 
Luffa-plant marked differences were not found between the maximum and the mini- 
mum values, whereas this difference amounted to 4.1 atm. in Ambrosia elatior and 
3.2 atm. in Evigeron canadensis. In Luffa-plant such a difference was not observed 
at all in the leaves of the middle portion. 

Furthermore, with regard to total water contents, a strikingly regular change of 
the daily variation was not found in the leaves of the middle and lower portion. 
Only leaves of the upper portion showed a minimum value at 6:00A.M. This 
result means that the plant as a whole is supplied with sufficient water throughout 
all the daylight hours. In fact, plants wilted only slightly under the stress of dry 
condition at 2:00 P.M. 

Total water content as well as total solute ,content of the leaves in various 
portious were always higher on the levelled stem than on the erected stem. This 
will show that adequate water supply takes place more easily in the levelled situation 
of the stem than in the erected one under the similar enviromental factors. It is 
also indicated by this fact that in the levelled situation the total solute consents 
attaing to the maximum value at about 2:00 P.M., whereas those in the erected 
situation at 6:00 A.M. Therefore, we are able to conclude that Luffa-plant maintains 
better balance between utilization and synthesis of water soluble nutrient in the 
levelled situation than in the erected one. 

In every experiment listed in the table, it is of interest to know that the osmotic 
value of the leaves on the middle portion (except data for the leaves on the levelled 
stem at 2:00P.M.) is higher than that of the leaves on other portions of the same 
stem, and that a gradually increasing gradient exists in the total solute contents 
from the lower to the upper portion of the same stem. In the experiments on July 
29th and August 23rd, the same results have been also obtained. This result differs 
from that of Herrick’s (2). In Luffa-plant, this fact suggests that under the condi- 
tion of adequate water supply carbohydrates are synthesized more efficiently in the 
leaves of the middle portion than in those of the other portions, and the products 
are transported from this middle portion further to the upper portion. 


The writer wishes to express his indebtedness to Dr. K. Kériba for his valuable 
advices and kind criticism throughout the progress of this investigation, and acknow- 
ledges that this research work was performed partly with the aid of the Natural 
Science Research Fund given by the Educational Ministry. | 
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Tomoji YAMASHITA:** Diurnal variation in the potassium content of the leaf. 


I. 


AES HOSP IO Ae BUY EEO DWNT TES CL, 8 FOWMBH (14, 15, 16) 
Ss CHEB LED, MI TOMAC sO SIMBA AEO Ata SAMA SS CE DS, WMH 
DATE AIBA SLAA AHS SEPA IRCH SLBADo MOICHERTI NCHS SH AULD T 
HCH) AZ ORL EIS, LE OMRAVA & AVES EOD EGS 1130 Fi: 
SO A BHEDPE HT, FERS ERICH OM eHROT CNRS SGEDAT ON 
(9, 10, 11), AREA COMMA SBEH BULA LIB ODA. A RECA TIO 
SPUTCSIAL, TOMPSELMACH BOLPSA SHAG, BKOMH 16) eww TRH 
PZSNTOSo EUCHMAMIEHS SROMWETC, KLAMMOML ACEH OMB 
DES OL EKES DSS. MICAOABYLOMeEBSKd Ks, BET CAS SD, GM 
OBR AOPRIEL EARL UOTHIS LE DBBERSNS, LOBRESLASS( BCA 
FERN TI HR: MBSE ERD TS ie OBIE MEL UCR + BEY BER + MERE - HE 
Oh + MBE) AB + ROP TOMOSFHBSERI LE KOT HORS IELW HB RHE 2RL 
BOD. CORABAMMT KOT BH EHMLOPRMOAV NER BREFZOACE<(, BC IERA 
KSASMLAEUBAS ADSI LEEMOM<. CHOY6, RHECOW TOR ROME 
KREIS RE BED. &SAARAEO HE SEE S O IEE HD BBE {DEE 
DE OORT CHO L OCHO NER 6%, Penston (LK—KHIEMT ts 9 SIMA RAV 
Image Be Lic d* 10, 11), CHA SLOMASHLOLRAOLCMOASORMBIND DY, 
PH e—-BAZ (TSR (Feo, Raman (9) (ABA 9% 2b AEE LC KOT 
INTE BE A LI. GIVES SOBEL CD SHB - MRT NA BO BBL IRS 
WRU REED AVENE A BOL EDHES NS 4, 5)o (WH, RAPICENS SwIL BUS Rt 
DAIS D S ORE C4, 5, 6, 7, BILL) (As, TEAL ACARD FELLER 
DEUCE THAI DCH SC LAMBSNTID, KK-HMORIMES 1 BIC ERD we 
BIWEDCHSLEARHSNTOS (3, 9, 12), APFICCIALE PIM SHO HK RIC BAL 
BU ARAB - SURE <A RO SHRR POR AT, CHR SL LIC KOTH 
AR SBR D Jn BE A BLO AURIS Die, Ms MLVLOR EOI BSED B BELA AE dei 
MED SILL, MAMBO CHA Rd tO A MN BREAD _LIC A) HAR SLE 
A, COMIOW TE —HMeBAK, 


muh 


* PAGE DBD iE Be, 110 YR ABE SEIC BED MEHR Bh he AM PH IC LC 
MRERTS>— 
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ATRL TS OTB CHE AB VER 2 OT ES + EB BGRIS BH UEC CR 
LPB TEN 


Il. t HA & 


FS #19 4 FU Ae RBS aS AD ERP AL TS RE Lc bh ae + 7 & CSRARHB) - 
F774 EFITAS PHL 1ON HE) RO FAA ARANCSES TW 71, BS BAe 
HAL, WSN SAE, BAMA HEO, APSE HUE REE SIRO T, 
PROM - MMA KP ARAROUE, RRO BORGO 5 IMA EAA 
(16) HNC HRE LOK, HEMEL ARCS SF Ad Fic i RRO AROW 
BMT], 


TIL. $68 CEO WIBTZKOW OR) 


Ae Fe UCI Be EME, TERA MORE OS, WPT T SIL 
ATIF OWWOO—- BH SIE EMOM. CHS. HOT MOM 2 IMEI LEB 
THORS EEW, COPE UMMNCIRSD, VORP SMCS S (2). 

C1) boar Ph IE CHET 8-10 OBI RATS, CORB RENENRSH 
AMNIFROT AWS 5 F SIMA SBE A BME IES HRD AGN SZ. MUCOSA ACRB 
Do % UINMSHEOLZSSMEL OGIRSMBSINEWI LCS, LOMRIEDD 4 BAT, 
OBB AIC ORO SO In We Beli, 8 AF WOM RO AO BEC RoOT 
IEC HOR, FBHLEORAOM MeO CANO THT LEA LIc. ORR, MLW 
KA 1 cm3 HD OMAR 22mg YECHOT, M-SCAN T SAT MANOR, ZO 
Be DIM BEIGE HO 1% RELA PO. WICK AIIM BS ECR VRBO & SL 
fLGS6, COPVIvVICSOSEAMBRS EASHMCOM LICE, M-MOBRH BRS 
FEBIIRO TC HIRST SHED AGS 6 

(2) VRE 7T SE HIT1E FIAOAMMMCR, OMT OEM?E WHOA 
COE UBS OAH CSM Lt OLLI AAR LIA, MAHON WE REORARAS <, 
LOXROMEHROEIGINAL, DADRCTIAM, +74 tHEC93%, HEREC EO3%, 7 
ZARECIT%CHK, CIUCKUMOEM ARE UTHEAICEE URSA O RA O Lig 
ATC EI, IORI ICAI BAO BD CGC ED HERS Tie. TED SMH OBE 
EDEL, 7 A DUEC 0.4%, 74 HEC I7%, 1 HEME 0.6%, 2 7 490.9% (oath 
SEDO, KOTILD 4 MAE CBT 2EMOME BO THAMES SGBELOTE 
DMT CHE & KE OMMMABEO LMT CE ELK. 


IV. = B R 


Cl) MRRP: bo Sw ORE, 4B SIC 1A 6, 3p 7 RFs LLB - 15 BF 
DH + NED SAGAN BIER 6 IA—BUT FORT © OMB SBE VME LIE 0 TPE LITO 
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the S FILMS L ED, &B UBS < BINKCBAOMRAECBILZR~S8O0T 


HUE, WCBS LLCS. COMPS RS SRE LM RY LYHSAMTC CMON 


RW, SALA BUT PAA % 3, TRE LM KICFOVEOT, FHAMKCNEHN 
GLANS LACH TD, TAR MEAN Ss UF SAF VR MAS (ACES KHL Go 
D { CH—HEWO 6 FUE O FIG WOT Z OMEAIONME Ufc. FET La ORR ZEEE itd EA 
BSC LBAENS, 

KIA HIPS PITTS TI ATERAOPPERRE UTZOMHZULOT 
CIS 0) Ee (OH) LE OMAN LUE Lic. KE UMP ARSE CE MR 
UC, MAHON HE AMN LRT LICMEL, HOPI 8 UE ROBNARTEIT & MACE IRB 
Ot, RMP LORS LAER OM Be EBLE RA SZHLOVESLEBA, Fir 
I KOTASSRONME LARS DO, MAT ERICMOKBSLECHOKBALA 
2 ASAE 4 HOME D GYM Lice LY LTH ROM (, AI BROKE Hse LO 
QO EMP BNERO- MAA DIS, IELULOR Blas 0 SINE BED B SME dota HED 
DELELL, VAHWMOMKOAD 1IbWL ICO 7 1 SOR > M- MARIO TH 
BE MATA » ETE DHE E BURIED & D2 HERI LEED ORD 6, IMAHO’LO*% 
MEL LICUT EB, SERENE SFROTHROLRe TOK, LOBSL, FRAK 
OAR 2 ENS LICE & RIS LIS L & 2 REE OWE AOTC PIGI TRON 3 

(2) BEL BB: by T+ OBE $3 9 DARE AUG OI SBE C51 42) BROMO 4 BiH 


WOME 351 SHO MR BEE (G2) LASS, LORRI KOTHARI SSMS RA - 


TOSo FEDSEMROWRGADB K/A (APL IR CAA DMI LTO BO, 

SR OBR ADA K/T ARNIS LCOS, BICONE AA BELO K/V eh 
EE K/A MRC A INCIBAL THOS, ME TCRAEMMME KOCH ¢ Wie HEB IK BGT SZ 
EERD, MORAEGO RAM UNPC HL 6S SC hiLS RRA K/A-K/V-K/T 
OU FAD eb HEY I SBE A BLOM OUCH LORRUTOSM. THlkIKRKEOK 
ABTS, MEOBMIVEMACNAATED SRM A+ MERA V - Re T oO 
3 BHNAYO HEME OA MME KOTH G5 SMCS S, MAICKOKMMMLO Tb 
V & DA SHER LBA BIS DBMTELO BER (6, 7,8) kre, TIicHUT V RBS 


BL: by srwroR AMS Heo BBY 


3 it 7 At 11 ng 15 Be 19m: | 238% 

KD/T2) (seae 3.58 3.54 343 | 3.37 3.47 3.53 

(%) JER 100 99 . 96 94 97 99 - 
KD/V3) [ata 22.3 22.5 229 | 232 22.7 | 204 

(mg/cm3) te ie 100 101 103 104 102 100 - 
KD/A [ste 30.8 314 32.3 32.7 $2.0 312 
(%) HR 100° 102 105. | 106 .| . 104 101 


tm 1) K=myit 2) T=%mem 3) V= MAAR 4) A=perp HE 
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S2K: BMC L SRAM RHE Ot 


TR SAAS PP ad. AVE 
eer ——s (ed ttm 
SR 15 1 anf TE 15 nf 3k O15 ne 3m 15 if 


K)D/T2) ie 3.28 3.11 531 2.23 4 4.34 2, 21 3 32 Diez 


(%) eke 100. 93 100 98 | 100 97 | 100 96 
—Kb/v> (FUR 24.3 24.0 | 89.7 413 | 346 35.7 | 192 19.3 
(mg /em3) | JEM 100 99 100 104, 100 103 100 101 


Kb/Ad ea 292 30.7 | 32:5 35.9 | 297 31.2 280 29.2 
%) IER 100 105 ~—-100 108 | 100 105 100 104 


HE 1) 2) 3) 4)-Mn eel ROMBM 


AEBEDIEDNIV CHS TIE DURMSNTWOSD, Ghd bSwHORA A (WEARER T OF 
Alk V OEHEV &EHFULW I LDH ME SNWH, Mle K/T ChOTHHK LROMS 
MAMAS EORMOWS Is, NAL OL ODER ORD Clade (TC, HHO T OWA 
AK OMAN ML Sep SIMBA HEO TG LOM AVS Kur kb Gtr; thy K/V ko 
CRI PMNS AEORMOMWAL © CHAM BE A RMLORANIIEDO LO LBD ENS, 
KEOTEU K/T Off MOTHS, MAZEINCE AD FROST SLOL BS, Me 
Kitz DG@BAPILS OL LES’, AUP REOMIUK KE V EWA LS ABLES 
e FLAN ETROME PICO A BEES RUC OED is 2 6O A BAILA HS. UKDOT K/V 
CRA AIM AS HE A SAL O debit & ED ED FHS S ici LHOMCH Sq 
Khe A OASBHELBER FB PCHSLE, CLOMALERRO T ve HEL Lome 
(9, 1248) CwBWTHOENZODATCHE (, PACA BILEO) CH siz V eB iit UTO 
WK PELOWS (3) lO THRE NTWS, UKPOTHE K OF MILHORA WILMA 
ELTOD AL V LIELMBOWAM DRE BOLO SL ED CES. ARES 
wT K/V OA BLO IRD K/V OFNLEDRERRIOAT, 24 A—-OMR SG 
BUCS LGEACHSS, 6, K/V RO K/A LOTHAR LUT, HEIN 
SHES G CA PICK ORCI FSS EOLMMS NS’, bYUTYOUCAINA SED 
| SCHED, 1S RR RUT S, RALUWFHOBAL OO BH BLO MMA Sw LI 
Ato Penston (10, 11) OSGBRObY 2a LOMOMMABMBAA, MMOV DM 
{ BEMEIL ABH CH Od, HMOMASEH BAN KOCH (MH URE ROTWS. Ra- 
mann (9) OskHAOWAC 3s 0 DEGREE CL, IN BAKER OBLU WGT SEM FL 6 IIe 
\o ESRI ROMAD LOK 5 RMI ROO, TOMBS RCRD OR | 
ZL, BICHMES AMOK LL, MUS PEER ICA CAT) BBSLL, SRLOMA 
O—-MeELTOSEBAGNS. 
RIZE TA EIB SEDAOBE, MM HL MOM MAR G3) I, WHEE 
FA KAEDIS CA CNEDOIC, MEMCLEKONYRED HS SPOMES LEON SB, 
ZIUARTLO dn ¢ ABORT SHEA LIC LICH SOP HOWDY CHW. He Mla 
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$398: MKCLOx71 SON - M-MKOMBBALOLK 


ES iB } es 


Oe SS, ee, —_—_———o 
K/T K/V (K/A | K/T K/V K/A| K/T  K/V K/A 
(%) (mg/cm?) (%) | (%) Cmg/em3) (%) | (%) (mg/cm3) (%) 


3.71 25.6 35,79 31.0 20.3 33.95 2.23 18.1 34.26 


3.64 25.4 35.75 30.7 20.2 33.57 2.24 18.0 34.28 


15 AF oil 100 
3 


98 69 100 99 190 99 100 109 100 


#E K, V, A, T OFRRAH 1 ROS 


KD CULRLEOCH S28, COMMA L AE-ELTOSL EDD ONS, 


AUG AIOKO ANS, HERO A+ OMAR CH CHOT, PRANK A INT SA 
{LH O RATE VINO MEHR K/V RO K/T AIO FELT S L5 RAE, 


“AED OER AO FCT OHI HIS I LED MOM HERD B XL WMORTS LO 


BES, LOZ LARMOME 6 SIM BOMRARAO te OF DAM iw WS SD LSE, 
AEE O/LTRWEZES LIR RT S2DLBAGCNSD, BTSCENCSO SAth ARO He 
{ePoBr, MBROAGLIA CNEL ETHAReECEOD EI THS, EKMESH (LR 
LILIES SOL, Hie SAPNA LEC B D DMEM BAEC H BH ULHE A (Cig HAE S 17s. 
Wd, MA ORMM (16) Chem, , WTA RD BEOT BN MAAC Is ST OB BEEK 
BRO L, MAUL SKORMM (15, 16) ssc T, MAN AREOMIRE EA Bie A 
SHILPA CHASEY, MAWBCEARDMOGMATAOMRLA BROELOTOSLER OH 
OL, Be CNP LB BUECHA 5 IL KH LOSLODKEIS CHS, Liew Zz 
DPD OGRE. OFMLMAOMBCIL, INEO FRED IR SD 6S S—-BRCHSL LBD 
LOSLOCHS, UM UTRHS ( INMMOMERIEAC AL PROP IBS LD, TORMIL 
MRELIL EY LD SLO LM oH, FHOMMG 1D Cw, MBRSRMOKOWD 


: 


W2ZMULACE, BME LL DOLM AERC ONMBST SARE LON 


ag 

MAMBRAHEOR Hot O SIA, APORBIEADIE RCH SILI KOT, 40k 
RMSE MEN SH OUAL SIM BRD ATSILICEL-ARSSALBAGHES. UML 
ATED kn < AHO At A aE BEA MO ELEN SOK, HAIN tw THY SAH 
OHSS, ALK LMAO E OMCMED ORD SI LENZOD, Monks BHA 
RCHS_ MALCEN OURAN OTHE ACI BOW HDL CNS|T LI, MULLEAAO 
IND FAP ONE BS AMIN CH So -LREKORMAT 14) ots SMR pH (ZL, 
ATING 33 3 STEAM E & OMA OVAL IELTS kL, LCOWNPAR Rote 
bo ; 

ACHR BE LEP eA E t OFNRIC OW CORR OMA 13) CES, ARREE 
sO THM BRAEOMAKLRULTOSo COLE L, PA MAB ASE CHE IM 
BEBOKIT SI Lk, —LFIROM< LAS. UMU_ERS DEI KOCH AICHE LCM Ale, 
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FED 6 het EB ~OMMLMAOWMRMDSOTLS, LIUCMIPSSILCKOT, tb THEAD 
SIMBDRML ST SRA LOLOLAENZDCHSD 6, HMR MMCKEONIA Bt 
Hi 2 FERRE OWE, FiO TIED 6 MEE AOR LE ROMS DD, bc AICI 
AOA D UMM ICIBS LBACWS, 


Vv. fi 6 


TEAM BS BE ASHLOMZEL, AGC BS SPI MOMCH The BRO EWS 
HAORGURO Bim 6 UC, R35 0 SHEA OM ME BEN EI KOTO A 
BUELTIETRLE SEB, PUD TR OFZ EHV TLE. 29 4245 FR PORE % 
FW, bITYOMCRINGERCH S&L, DOM LOB HOM SBC 
DMOL LUD DIL, WO BBV MKC FL SIF ANTHRO TC Z OI HS BE ABEL eD) 
SEL, WO 4 MATE CHORE MOEA HUT OIE BEACSEO MU TL RIED DIE, fA WE 
BILD MINK CHRS OEIC KOT, HEL ROOMBA AOR. MAL, nNOS, - 
4 LXO-M2ECUMS 2 LPHOMOKOMS OM MSEC Le A DL THe, Wie 
RELEFSOC, PARSE O PMMA eB SET SO FEL IRS CLIK OT, 
PAM SKF BIBL. WICIED FOMBBMODM ROX OAL WIRES HE 
SOoROO—BEK ELSES (, MUAOKREPOMBRAEORKROL M+ 71 eH NCS 
WGP ik 

D6 CH OHIO IN SEA BLORAIC lt, FERRA CHEDOKMMMEDAR V 
ee 2 K OB K/V ew, Bice A HSS % K/A ROVE TIC 
3H %K/T ZNO CHBEN AIO, TOMELEEMTIUEKOM ( CBS 

d) K/V BO K/A ENE, MAMAMSHAIE APIA URC LT SED EAB 
Brdt1.S, K/T iF HECOMLES, 

(2) bth RRHCBOS K OWN KS V-A-T O3#% Zn FOS eB 
ik, BEOUMCHBOT, TRFDOTTKE<, V & AMM PCHAC LOWMRINT 
WS4D6, bs RR K/V LE K/A LPIA SE ASLO ROU Re HATO 
StOLBH ENS, 

(3) OWSNOHRARETL, TEAIASBED EULOPMAIRAS (TW. 

(4) bya + OM AIMS HS, 3-7-1115 +19 - 23 OME CH, 3H, 15 FF 
CRE CHS LGD Sti. 

(5) #74 €OR + Hi - $RMOMBS Ble K/V, K/A, K/T WSHORRETCL, FH 
IK SEDVAUA NED OK. 

(6) FROCK OMAARICIES T+ V OWXKB SDAIN, K/T- K/V OARO 
fEDTa UPBECHS LED CAT, FED OHM RAO (tL MA OM BMC, Be eLE 
AOMPDBRIS SLE B2RENS_ 

(7) Stang LABROL LEA UC, AAMT DHL LL IEPSN ROTEL OM HOM KOMME 
EBRD SBD BIrTc0 

(8) AMBON POM, MLE EYEE De BETS KE & ONO RES 
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BROT R RUSS LBD, WHRVOMLA, MEBDRMMEDHOMMCTOTES 6B 
HSSILICKSLIBEINS. 

(9) INBOMEIA, Mr CEE AO MLW Obit 2 BLL, RICH O MME AER ek 
Fit be DL OAMAO AMD, ATID D 6 t FSIS End ONSD> 


Summary 


It has been ascertained by the author as well as by other investigators that there 
exist considerable differences in potassium content between individual leaves, even 
when these leaves are situated next to each other on the same stem. In consequence, 
it is evident that, in order to find exactly the diurnal variation in potassium content, 
comparison must be made on samples obtained at different time, not from the dif- 
ferent leaves, but from one and the same leaf. Most of hitherto reported experi- 
ments are defective in this respect. 

In this work leaves of the following species were used: Ricinus communis, Gos- 
sypium Nanking, Helianthus tuberosus, Sagittaria trifolia var. sinensis and Ipomea 
edulis. Ricinus-leaf, which is divided palmately into 8-12 lobes, is particularly favor- 
able for this experiment. After having been confirmed that there exist scarecely any 
_ difference in potassium content between individual lobes harvested at the same time 
from one and the same Ricinus leaf, the author has harvested six lobes one by one 
from one lamina at every four hours viz. 3, 7, 11 a.m., 3, 7, 11 p.m., and estimated 
the variation in potassium content successively. In the other 4 species, every lamina 
was divided into halves along the midrib, one half was harvested at the daytime 
(3p.m.), whereas the remainder-half at the nighttime (3a.m.), and the difference in 
the potassium content between them was measured. In this case, also, it has been 
confirmed beforehand that, when harvested at the same time the both halves belong- 
ing to one and the same lamina always show approximately equal values in the 
potassium content. 

However, the possibility is tot necessarily excluded, that cutting or harvesting 
of a part or a lobe of a lamina may have any influence upon the potassium content 
in the remaining parts or lobes of the leaf. In the case of Ricinus, in order to elimi- 
nate the error attributable to such a effect, six series of experiment were carried 
out such a way, that they start one by one at six different times, viz. 3, 7, lla.m., 
3,7, 11p.m. It followed that at any time of measurement, there exists a set of six 
lobes differing each other in the order of harvesting, and the average of the values 
obtained from each of them was regarded as the value at that time. In the case of 
the other 4 species similar method was also adopted, and the average value of potas- 
sium content at the daytime or the nighttime was calculated. 


The potassium content in question was expressed by quotients K/V (mg/cm’), 
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K/A (%) or K/W (%), where K, V, A and W represent amount of potassium, powder 
volume of dry matter, weight of ash and weight of dry matter respectively. The 
results obtained may be summarized briefly as follows: 

1) Leaves of all test plants showed diurnal variation in potassium content 

2) When expressed by K/V or K/A, potassium content increased slowly and at- 
tained to a maximum at 3 p.m. or thereabouts, just when temperature or sunlight 
intensity attained to its highest value. Then it was followed by a fall at night, an 
attained to a minimum at about 3 a.m., just when temperature attained almost to 
its lowest value. But, expressed by K/W, contrary results were obtained with respect 
to potassium content. The author admitts, however, that the diurnal variation of the 
potassium content can be more reasonably and exactly expressed by K/V or by K/A 
than by K/W, as it has been already confirmed by prof. Kéketsu and others that the 
diurnal variation in V or A is far less than that of W. 

3) In any case, the diurnal variation of potassium content in a leaf is not so 
great. 

4) In the stem, root and tuber of Helianthus tubevosus, it was shown that there 
exist little day-night-difference in potassium content. : 

It is almost evident that potassium, which is carried into leaves by transpiration 
stream, is further translocated into reserve organs by the stream of assimilation pro- 
duct ; from the present experiment it is also supposed that there exists a certain 
ratio between the quantity of assimilation product translocated into reserve organs 
and quantity of potassium accompanied with the stream of assimilation product. 

5) In comparison with author’s previous studies, it can be concluded that the 
translocation of assimilation product from leaf into reserve organ is hindered by 
potassium deficiency. ; 

6) The diurnal variation in potassium content of a leaf is directly proportional 
to the variation of pH value of pressed juice obtained from leaf tissue. 
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Maheshwari, P. and B.M. Johri, 1950: Development of” embryosac, embryo and endosperm in 
Helixanthera ligustrina (Wall). Dans (Helixanthera ligustrina OK, M, FLO %#). Nature 
165, 978-979. 

RN ror FY XA Helixanthera ligustrina (Wall). Dans OF Rutt, PIE CH S52, — 
$f OBC OM MEL WRG eg FBO DBC RV BEC me EN C—MORM WAS Vt OFA IC BIA 
HERR. ORM Db 6 MMA Lb OBE MMA L, MMAR e LCMMEDL 30 
MRE OU TX ORIMATE HRA VHROR RFE CUETSCLERSS,. FHLOUTHAMMK EO 
ChB EHS. MMRACOLSKOUT, KIRELALOCAESmm 2%5_ KMOLA CAH 
LEKA—O, Fuca hO— Myron SvV, REMMBBACHSL5CHS_. TEMRATFTLEVSE 
F CMRF So EMEKAS LU MMBLIBA. BH WAR OF CHR HNTHKRKKTAT ZWD 
Mid bt SARS { 3 RM OMMAM KFC BE LMAA FP MCRELCERATTUOLT BCR 
Pit DORM ERT. MALOU CHEM AMICI RIN EI OUF BECKS o DHE OMRO 
roe, HACE CHPAOVSTL, SHINAI HN STL, RoKMAM ML COC MRE, SHH 
CHA CHS, ERU1 FU TPR MOROBEKOM CHEK ELMDCRERISRRMELOTWS, 

Ca FT BB = BB) 


Fernandes, A. 1948. Sur la répartition d’un hétérochromatinosome surnuméraire dans le pollen. © 
CHEM IC D 3 BRI OR HY ta H8 OH) Bol. Soc. Brot. 22 (II sér): 119-137. 2 pl. 

z4 xy O1 fh Narcissus Bulbocodium OH 3 (Miit RAAE Ad bir s 1 MoUs es HR7K LOT 
WS TERR Ompicit, ERO HA (N=7) ELOLOL, CORPKIAPORBRHBELOLOD 
C23, LOL, ENOLPMOPISV Ol, MWETRWHK, RAY AWM Ind>b CHS, 
FCG LORIE MORDMOMIE, EX OLOLVE, WXVLUVIHRARSAKY, KR 
PRS BMR EEA 3B ETS Lt, BT ROMMEL MDS KOICMMEDIAT STL EPEDS i 
DAELTUSLILFEL HH 
RALBRORDMOKDK, ROOK BRUGES A COSERRS CASLUSHRAR SHE 
PDKo Lil, RARE (OLADTHT, 17, 18, IDES REMELOLOLABHE, RH 
HOGA C8 SKHOF SLM LMR ARLE RV OC, RRAMHIS 2.35 OME UAC MRS 
HELENS, (we BA) 


I 
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Jat BPE a} ETE Be OS HE YS (6, (oD TG 5 Be ee AH NI D 
AES VY PE PE UC BE BD WE 
i 2k Ow BB 


Kakuro HORIE: Studies on the physiological property of cell of potato tuber, 


examined by the method of plasmolys's form and vital staining. 


SCH Lie Bo Sp Se BE eek —Se PRI eK HE Ue RIS CE HC a ZK EB BTA 
PRCA So HBAS PRI & TEPER & Cl ANB © ALR FE Fld. Z OLE RHE SE BO kB 
ALEPB~.61 SH 6 (Binning 1939), Heo NII CCI ADEE OAREENK 8 fat 
ED OWI (ED SD EID BIEKRLK, MARIO PERCE CERES OS 
DAMBOA EO KRVUK O & BE Lio 


lL wRRA HB 

PSS (SACU SE ce 5 Fe AO 1947 265 O15 SSCA OF EEO PRIS 78 KR Lic i HE 
RE Lic. RAMEE LAD WCF OCHO. (LD BRU, SERIE ROBIN (7 A 
Lf) > 64H (8A 27H) ECO (2) PING, HBA BK IROMS EC (12 AD), 
(3) SEHR, ERP DEEL Cm 6225 7 A EBEICAETO OC. (4) AA, a 
NRLEEHCAEHHESTSCBAZEC. 

HUME TINO UM BESAL EHH EC & S°C WA FICK GRP FC Ue, IG AGS RIC 0, Ee 
Fed TAU Ze FE OUT (ES ENE BZ AS SD RINE 30 Zh TH HED PAK (0,005%) NTE UAB 
Yes BAO. MR AMIO I ATOMS D7 D AMET H B Dh ae CAL A SIU 
WER DATE a TY, SERS AED ADL D BE PIE NE HD RS LDH SM 6 MOMMOL 
BANE % ELE KCI SD AES. WLUMIRMS 15°C (CR LIE BFE, BORD, Be 
WMO SMA OWO THK. AGRE 1947 4A 7 ALD 1948 467 AR Ce INC RE AP A AS 
BI IOK. 

SEAL D VIL ELS AEP ERS A ENS A RIE A ED BO I BB 
GIT Dw GIVE ERG (Weber 1929) OPEC MM eso. MMBC & AMIE KE bw 
Ci VATE SE CERO D— MRE O IE Al OMS 2/3 DIC TIS SHA 
TCEOMMO GI ASRS UCRROK 


* Abia A SEE EE fe Es eS 
+E PUK ORM CS SAKA F ORE ORR CHT CUBE MER BERS bRH 
MH siHrSo ; 3 ’ ‘i 


sl a oa ee She etic 
one ek 4 ak 
= ee 

F 


isd. fi wo B tt HH BB 747-748 BR ig% 25 4 9-10 # 


Il. 2 Rt 


$1 teil A (XBERR DBE PVA PPI EET PR COD DB DLA PHC LEWC BR iE 
DEI NCD Fh CI BUNCE RE ¢ FRIIS HRE CAE 3 ~3,5 cm 
D4D) Cle 11/. KETC BOCA BE, RSI PIRES AS & OP ERE RTI RE 
. FEU WK 1,000 nN HES SD 6 


a a : i ANC SRA CUE PSUR IE 
ii 1 iH Hy 1, MAIMED PROF Cle 


BHFRER WIE) CASE 
DILGER A COP REED aT S 
D8 3 ALA MENS 3B D BROS AR 
DIGT AAI SHAN RO 
e ASE ORR CARERS 
WNIT S. Wbhwiies 
~ FSH DA: BEANE BOT 
AAR 2S SHMNCE, 
OTR DD HIRO BT ATIVE 
. TWHEIVS DIB SI BAS 
Fone et Oe 10> 11: Ha Fe 84 OLE OT BERL HAS So CHUCKLE 
R SB MED* Ey BE BE (LTH O PRARIR 
SM A. FUCTT MENS B. MUyeM FEM Cec pies) TES ORM) CANS Sea) 
. ULF D EEE ST So 
ALE OSL: LCRA OB FUMED BUENA (8D EANLIS. OS IERIE LHL 
HEMAHD PNK SC TR eR ED TTI, HUT NIL EMDR SD, LOSSK 
THEEAKIENS © B GIES AKAN IO MELD SEOLBN ONS, IVR ME OK HSE L 
UCP O IAKRE & BURT SBOE ARI, FAG ¢ AMET REO OER A EC ae & A Ifa 
We ONO BETH 2°89 (OL LDA BRAWL BAGS. RIF (1946) AHEM 
NS OBER DS MMIANC SCHR BARS Lb, ROVE MMO MMe a Bid Cap 
RETRO CE RAIA, LILAC A POMS OS FSS CL ROAM OI HEI @ 
SS EBA UPD CIB D MHD IB S LL LW AT So MSI AMMA CS Re 
SEAN BD 2 GAKAMD DK CCHUED UL D FED CHE G ¢ MME OWED UG LEE DHE ESB 
DCH 650 LAMPS CHE + FNL L Pe MANET OBE ID GA Hh eB Laklt Hecht 3% (Hecht 
1912) SRO HULNE CW ARLEOL EMSA, ZAM LADD 6 MESS LD 
DAME SES CAME EE OOK HAD ( ROTH SLL ARTS AICO 
RUD ASIRON SIN CUR @ % DEP MERE OER A AY ALED D ZL AULT & CAEN D IEIBUET 
AMES BUES SIS CH 65. 3 ALEC HOG) MERE ORES TL (LARICAASBW, Slat 
EEC UL BLK ail PHS & HE Fe IBEH OHA TO AR DURE D, UEBICHERE th Ok pMeIEI 
BED CIIELUD © & EL HNAKD— SALI D 2 L DUARTE Do AE AULAR I HAE ze Mech HEH 
WOOL m< IMMER (USS 2, WSF OD AE BES FPO BERL 4 & HE Lt ROUEN IR 2 22. DRE 
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TOLL SHARES CAEL ¢ HEE 3, 

Borris (1938) (= kd LEI Sp EG Ae LEWES IB ACS PET UE BRAS 
BEDS SEW Ro MBO FBGA BAM OUR BBE 1 Se Lal Bical 
CHM 6 Blt WAGE LAM D TR EPNE AOE < PRANK EG < FEO CBRL IR BED Jee 
(LEO BER DIN CWSI £7 DB VERE CHAD eek BRE DAC H SB ICHO 
CH MEEO HID D 1S G6, SPHEWO URE A DAG LOA AACA Ee MES TL 
ceeaae 

DIEILEE 6 REE OMNIS OUCH HED Fe DI BOVE EF EBIC AC & EE HO & 
WELT) tee & CBM LER TBR RB Te FUR FBI OKI BIC LE LAS WISE SL < op 
PEE Da (7 AGS SBE OD fi BERT O HL EOD hn & (RDB EET SIP, HOT 
BEF ERO Aas LD ALK O ABMS LE UC TAREE DWI BD SELOELBAGNSZ, HE 
Bia) | 

KC VAIC ADS OWA POC =O JNU EWE ECU BL CRS So BUT ESP HE 
HOLREA TS SANCHO PERI KE DAMA ae FORD, HED OP 5 OIE PEE CLAM Me 
BARDIA Dr LIM CS ¢ (SAMA RIO ft DAE fs VEN MAK OH FUAIHKOK FE 
4% VIB K D SHBWNICH SL LSMENTHAS CMe Strugger 1935, 1936), tksBa— 
MAK REFER CUS AMIEL, ESSEPERI CLEMO A DHT ZOCH SR, MAOH DIR 
3% pH fi CVS UAE) ARC HD MLB Kb BRISILNED HN O-AEFRARA IK & D ERC 


GLB MIGHEMRIMEE OMIA CHES) SANK: MAN 


Ja Te tk ae Ht 
1K il ius 4} 
no] OO i 1 9 
is A Fu | Se aie cut a = Es W 5 
eo oe: | a Pee ee: oe ee eee ee ts 
RIM | 933 | 030 | 0.32 058 | 0.45 | 0.43 | 0.40 | 0.40 | 0.40 |-0.42 | 0.43 | 0.35 | 0.23 
(=*) 


(RW, LER OVE PEI AK EARAIIL RK EL CED ZO pH 1h5,4 CHD, RSE 
WE UTHOKARGRHAKO pH (453° CH Ofc. 

JUDAS) WRK ABIES S ERB ONLY RE ROMO RASS EL, WBMICE » 
BA DNS Hh < UDO At, CARE) DRED PRIS RZ AR 30 SP RICA CH LS ZIT UPR 
VEG CAINE HS NS AE SS 0 HIT CIL ER A CMe ORES SB OEE MEE RATED 
gmt (RHA SS, MERIC U pH O Yeu CHE LT & AMRIT ST ST LULAMIDO | 
AMEE DE DAMME DIRSD OCHS. WAKO + RESID CRUETS 
Diz AEC I RNC UW EE 2 OH SRILA O BAD AT SEBRING, He 
CE HAO MCAT TEE DUEA CH SD 6 MIDUOME ERED ECHO CHR A 
OBMDRCHS.OL LIL ARL-BWT S. MIBMOMHE DHE O72 et HOLE ERIC HS 
Yeo LG SREONMADs BER—-BMACHS<& clkBhi= Binning (1936), Dra- 
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wert (1937) st Drawert % Strugger Sa WD UCH So P= WMO MBA 
NAGE LAGE UML BURGESS SDS ( BENSL ETH S. UMOMRtE UTI * 
4FLBAXGN SH Drawert (1940) i KHUEVWRO (FED EAK BRONCHUS S EO 
Aro TRIO Hn WIS LAI IRS (SUC LBA SNS REAM 
ROBO BOL LL LHSTS. PEC MMAOBGttORMOLE CHS, — AMM 
AEGIS MAO TEIN TRH. PINE Krassinsky (1939) (k 2 -¥ 4 ¥ OMENEO Ana DEK 
AWK D £ xR L CED HOT LHL. HATES CRA HE PRO A flo 
WK AES eT Dl LABELED BOC EDENCHS 5. 

BEBO Be fa Ak WUE BEB LRA CG RODE PM CK ( RO EOS A) 23h C 
CHE I DARE IT AEDT Do [AU AS, BEIS-PUL DIB RINT GS CHS, AAAS IR 
S, PSMTL Clk BH, FED CH BEF MO MOM es She & PRPEBED WOE O LIMES, 

AES Hel OAKUL & SUB ECS BENS & DS SH LEASH S. MSH ae CRIM Ble 
WAS SAG AS OL <a ¢ Beta SB ACI IL Bic 


$83 PRR EL SHIRE 
FP MEME AL% 30 3) 0 WAR rt MON PY 1c HE 
F3o WHAM (7 A 20 HIRI, x 360) 


FS 2 [el PEDIC & S WRG HE 
SF MENA 1230 3) (7 A 15 HERI, x 680) 
HET Li PINES ABC HUH DFT RTS BF OAM UC BORE 
BEERS LAL D AMID 4 7 ACT LAI F SOIC & ME HeCOAN g 
OF UEPREO BO LOM) SHED, ZLIB 3 MOC IB ROVE Eat 
RTECS HEFT erie & LW B & TEN Me ATHY CH ATARI AL CLO LIS IB, 
TABOOS BS CHE A UIT PS RS & SUPRO PROWL eBWdie G2 RO 
Bs Sli) o PA EO WHC SOT HEARNE K BHT CLD 5 BR GOBUASe S WIA 
(RHEE ULC 78% 0, SPH BEA BINS UCMDLOK & SHH UR ENC HUES SwRI A 
Bo HORARIZEGRS & 2iliIKsMi (tropfige Entmischung) & 3% & O-CARIRWIDLEI eee 
Sx Elk, LI Gicklhorn (1929), Borris (1937) 45% JLRARAMAUTH Se, Bec 
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Drawert KU Strugger (1938) g°4-v + ¥ OWE ee F vd CAMA UBS HH 
BAL LW RRMA OM LIC EO LAME BO? IICMENS], IBS CREAMED 
FAEE CUS GL BAU HF A TANK MIRROR PERE Ae EG ob FR IR DEORE Hb THA LI bla NEA 


BUSES DYGRO Wet LRAT SMC KOTHS LOL SNHCASRRMWOMBSW, 


RZ LUE HA PK BE UC pbc HEHE 
BARBUS Eh PAM IRD LEBEN DS 
Hibs SALeERHoe H4 ial), Sia 
TAD HED BACB ADCHOT HEE A 
ALfarr th 6 vasyyS Cb AD IRH HPA AE 
fh 2 FTOTRG BIS ICU CS UKE 
MAMOPPARS k Saks BHECH 
ie, ILIARIAAMYHO Entmischung ic 
kSZ%OC Myelin KK (Gicklhorn 1932) 
EULTHENSZtLDCHS, BRBCER 
& BE ED PRISE PINE BEI KD HS 
DHPPINT SAE ASDC LIBRO, VER 
Ci MMAAAD IAA FST SEOL 
Blan 

DL ESLRE OIG EGS BED BED ARS YU, 
CHS CBE Ut is AIC E TIEN KAZ 
BAHN HOOTERS NEF 2 KO kn ¢ 


6 4 fal Myelin h 


Fy ME HEIR ATE 20 I, ERTRIC KUL TS So 


(12 8 21 A fKIRI a4 3H, x 680) 


CHSo RH + SESOMRD IE AHOIL, (4+) HHtCkDH]|rL, — (REL D HEV 
BULA GERD LRAT. LEOMBR CAE WNC A SHUM LD ALERANPERT & OBH ERIE 


TIF RO Ba BES HD 
m2 eA cfs eA 
es ngetyy 

“Tepe TES PRAY SEEM 
Heat + a ~ 
WRG ME ee é Z 
Myelin + (+) or) 

Summary 


The cells of potato tubers in the different seasonal periods required: different 


‘plasmolysis times, when they were plasmolysed with a 0,5 mol glucose solution. 


In 


the physiologically active tuber, namely growing young tuber and sprouting old one . 
in soil, it was estimated relatively short, about 2 hours. In the case of the resting 
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tuber in the storage period, the time was relatively long, about 4hours. Such differ- 
ence is probably due to periodical change of colloidal state of protoplasm. Besides 
this seasonal variation, there were Observed some other differences of plasmic natures 


according to the growth stages as shown in the followy table. 


| Resting tuker | Awaking tuber Sprouting eld 


tuber in soil 


Young growing : E 
in in 


tuber in soil 


storage period | storage period 


Vital staining of vacuole i ee (+) 
with neutral red : : 
Drop “Entmischung ” 


with neutral red 


Myelin figures (+) (+) pe 


sO 
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Dythei SAT6: The phylogeny of karyotype with special reference 


to the origin of living organisms.** 


LL EDORE 


REMOO ADOC TRIED, LING wHAMDMLL UCH ATMEL ¢ 
DEAD HD, CORBXMS I LAEDEDEUSFH WH ACH So. HUD MLL ORG 
POSTDD—-VWOAM BECH SB, CHE UROBRVWMTET Che 6 CT, COR BEC 
HZBROMG LD, MSECWO (LAs eA UC HOS be OTe LY, AACR 
RKATGRCECAROCH S2%, WARS MMH LL DRL LCBSL, WR 
BERAARED . EBBS CT, ODMR ELLMS LTE, BHO DAMOF + y 7 
POST LEE WON, MILLIS Be DIT AANA GLH MS Zo LD wEILS 
, SemMMKRCELAA SNCS, COMMBMPNCIK X the FORBH HL, UMBE REEES 
MOAOK 5 CORMRMROMWIC, aveFru lL pr r~Z—-F PAKEODVAWAD (LR Mh 
DIAGWCWOT, COALMORVUGOM (LSM UTA Se, BROW t UTE 
RE OMMGIS UA BIE CII DNUEDCHAID > 

LOK 5S RRABRIAHETRIOL LL OAI DHE HRC Bb Co UCHR? 
ABMHebBLOS LLL, HeARONNE Lets CO UTM, BLS, We, The, RK, Wee 
PetslL Tl Lb bAI, BMOFRABRLEAGNTWOKRE OL, Rl COMERILTHS 
LEDMOENKESOL HD, FNTOWM FM BK & Ae Oey ai BULBS FLW 
SBRLHS. 

LOCULOMBeBADL, AHSAN ROTH RR EWS KICK RILMOA MCB - 
Pee sts  ZLLLBAIL, ARSC KOT, COMAMADRDOHSLLEBAGH 
Bo LH GDR AAG LIRA O Car < A ERAURREE 2 J LB SLODBACTST, 
ZTDA SHES A ASEBIK Bb EEE DVR REY BOTW So TBEOR Ee BA CAA SS 
DYBWNE EATERS OIATOSMD, KOR RH A CHRO ARE BUOY BS ES DEL 
LAT? SAO BALMS TAK. Fete ave F > (Re ¢ SD’, 
EVIE CIA, Cheete1 279» (Colchicum autumnale 2n=38) DED < SOT 
Z OMSK DOMED PY MAKERS EDUEBA CHEW CE EEA, WKFEDOES SD 
KES & DOU O A TBA CHB AED CE SEI DLOLAMMEBCKSOK tL RdDNS. 


* PRABAREARADVRAR ; 
** Contribution from the Biological Institute, Faculty of Culture, University of Tokyo, 


\ 
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LEAAKMISBLAEST vy 24 VSN IE LU, BALE TIR TICE ES BOTS 
KSPD (KEAEA AF IIH RAVMEF YL CEEIMULAOBT &F IFFY CREMP ALG 
LD), SOMMLMMICIR TOMBS IDKLBAGNSDS, BKEONKA ZI 7 FY BE 
4 OBS Cn=36, 38, 40, 42, 44,54) BD, Fw 4 
HO PANIC OS OD EER OSH Triticum 
HD BUN OWG EWE 1917) CHL KL LACH So 
PED OM 2B AD EWOD EOE OD 6 PG DHE 
UK LAB LO a 2 4B (Triticum) 25S & EEC 
SOU, ABSCESS 6ACKOCKODEW 
LODIEMNTRIOTWSEBAGNS, ChlkexvVav 
BLP 7 T7F1H CBrassica) CK CHES NSD, AMD 
RC & EE OWES ERI Ch D5 DG Crepis \~sL GBH 
BKICRANBO ZOE ODN LBAGCHSIER 
BAI 6 COCBMORGLMSTEOIZEB, MLD OPE 
ReBWM LE UE 6BOL EDT MSNE S, AHH, Cs) () 
WIRE, HEROINE & DAMOUR EHO HHNK GAG 


HVT 8 BIL CHULOMROMSHBIDUHCSS, LZ . 
ROOMIELEL LEMINOMMC, BTS OLD ARB B 
RA ORT LDERMOD:, WARROCK EDS So | ae 


; 
TENE ONT RE ROR b xe Av 3 —BO BYR AE ce (é) (3) ee @) 


OAL (SHES CLA CARWRERBMCHES, LO 
‘ = = ‘ S1lM BMORRe Rt. BK 
TLR ROMER LEWORK LA EARMME LOT ine -coRBaR ROE © 


— OEAIMD, COMAODRMOF —~+ b UTHMORIA, C8 SRI ERT 


me 


— SODOMEARK OBB TMD BD ONS KOTH 


Sib} Beye & DPB RFE L, IED 2 & DB PRHILAFE 
#2F BLOOD US GA VA CB SLA 5 », Osborn © Komarov x ULI FSB 
D eV t EBA TODD, Oparin SHB BEOE 5 VKATWS, BLES BAEK BA 


WIEDER RET SLOROZO“NDO, TOMER S EL DPBHBORGOETCE 


MELE LU SDR 6, LOMMAORTHWRSA LHS LIK), BHO tic 


BRERA OKADLLCHAS 


Il. yo RERB 


TORUS MEI & 2 BERD AE Woo OMELET LBA Gi, BOLE 
BETS LOKA RA TARCHMD, KEM, ALM L, (KROSS THCANE, Bk 
MULE, SAME EDD SRT APY CKAMI SORDID UPD LWILB AMEDD Bp 
BILBa KT SE IDG MMLBA CHI, Up LIRGLOM FIL ESLIOK 5 RB 
REET SLOSS Z TLD ANCE LEW CHE DTP E eh BLS Z EOP, KAI 
HDR eS % EC 6 RR A Dr 6A ine HRT SHEARS LAMBS HT, cane 
®o kf Oparin KAWOR CH CHE 
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FRACHDONEBGLARDRDOKD, RIRW APRA AOOKLABAGCHEWEL 
T, HB RBE2T SAGA LB TOS, CHIARA, ANE, WEBS, Bee 
PHFENE IS, 

MYMZOW TOS L, BOL LMM ELBA CHS, Ded SAB L REMI 
BINBPA NEWT, BROMUS D, EKEDICLOTW THEMED TWD 
BD, OWFHEUTEBOMED +A CHR, URKROTKAORH BEC KWOFMELBAG 
NSP6, LO CHAMO AG ide ST SWRI SAW. BOUELKE Cl, MME 
Me BUT RAR EBA LNG, (ILENE -VDO HBO EK SREOKROKAID 
Bo BEMMOY I PAL YOIMMBORD ST vy NAVOKCONKRBG Za CAA MOR ER 
TWOBL, BBO DASIERTAIC TW SLE DAWHSHNSD (2h), BOAMLADO 
TH CY MBDVUML UCHR IRDA RDINS b ICHORICSPWRWS é 

CDE FCBATSK B EAA ORI 2 TD Wet he hee BOKAMOMBNCIIE CLOSE 
DAs RH DAAZOBEBRIOTZIEMALDS LMW5H 
ue Be & OW AWAD BDDC SRWRWD, 
BVOESB( OBA BOLO PAL BACHE ID 
6, FOL SLCHOHNKEbAWVERW, MEM MES 
Crepis © Crocus 7 Y\= 10 Fils E n=3 OLODNGEH 
TOSH, LI GECE MDS IEAM 6 6 —KANCA 
UREBAGNTWS, EZ ARLOMGO n=2 OzHn 
DAM, LACM CUTMMCLS ( OBI MENT er erie, es 
WS, n=3, 4 we UG CREF IGN BHAI OD, asa (B) RUY YD AYOR A 
SABRIC, n=4 DLOPHS, UMSICHBMCIR CEH, BAC UA TH OKRE 
SER, HAT, EL UN, AE aD) kt BET en here 
he Oa AGUNG iad ect nt ee 
FAC DFA GENTWOBSEFFR, &BEAAMIRO 
Diclk&Bangia fusco-purpurea & Porphyra ee ee n=2 bee SIU TwW So tee 
OSE BOL EMIGMOMMESHTOS. WCDMA BS Os © NEIRILR 
BRTDSLOPS OTHMEAN ENE), ES ee 
FEB BRET SLORRATWCS B10 


G1 FRR MOREE (a) Olt 


I 
i GA C7 ksh 8 AD 6, 12, cal4, 20-+2, ca22, 22-25, ca 30. 
SAME (458 46H) 6, cal0, ca30, ca 4d, 
ASEM 11M) 4 
IL ; 
gx 2 Mi (214) 32) 2 (2), 4 (3), 6, 8 (3), 8-10, 9-10, 10 (2), 16 (2), 18, 20 (10), 24 GS), 
25 (3), 32, 
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re SK Rt C14 21 fH) 4 (5), 6 G), 7, 8 (2), ca 9-10, 11-12, 14 (2), 15-17, 15-20, 16-17, 
18-20 (2), 20. 


=e 
PD 


ier eS i a ee 
ihe Ca a a fal 
‘4 aN eee 


48 63 3 8 747—748 Hk Ha 25 # 9—10 FA 


Te 


#8 BK 1 (23 JB) 32 FE) 8 (10), 7-9, ca 10, 12 (3), 13, 14, 12-16, 16 (6), 18, ca 20, 32 (7). 
ek 3 RA CONS 51) 4 (3), 5 (2), 6 (2), 7 (3), 8 (9), 9 (3), 7-10, 10 (7), 11, 12 (7), 
13 (2), 15 (3), 16, 20 (2), 20-24, 24 (5), 20-30, ca30, 32, ca34, 72, 


ca 80. 


LES We (6 Mh 10 fi) 8, 8-10, 12 (3), 15, 24, ca 30, 32, 34-36. 
i yh RH (4 19 FH) ~=—«*2:2-« (2~+),- 14 (3), 17, 18 (5), 24 (2), 28, ca30 (2), 34, 36, >40 (2), ca 


50. 


Il Wm 


MU (47RD) 2 (2), 4 (2), 8 (3), 24-25, 27, ca 30, ca 75-81. 


wa A FA 


-Plasmodiphorales (5 jij 6 #8) 2, 4 (4), 4-6, 5-6, 8. 
3E PY Bi (13 WB 23 fH) 2-3, 4 (2), 5 (2), 6 (6), 4-8, 7, 8 Ari 11 (5), 12, 14, 14-16, 
WF Hi (41 i £4 fi) 2 (22), 3, 4 (40), 6 (2), 7 (3), 8 (12), 12 (3). 
(EF MR (48 MS 93) 2 (31), 3 (3), 4 (49), 5 (7), 6 C11), 5-7, 6-8, 8, 8-10, 6-12, 9. 
GAMA OPI OLBBRE LOT SMOKER) 


Waa AE GDWAWAS MEL 
TCHEODMSS bONnKES 
Bk, CORB AIH ites 
CEI CHERWIC UL TEAR UT 
ADLEECHES, F2 MNEs 


RO NK tes ARS EHD, FO 


ROAK (SPRAY A SE) ye BL Lk 


Ri, Pcie BRIT KOT 


HIILTARK, LG CHT HL 
MEPIS NCE HCAS 
© Gt OSE PRB TC HE BRE 
2S 2MKHCHS, BURR 
+4 Why 64 AT, Oparin 
Dw) & FE FE RIE oD Et Mh 
M&ETohois, COMGH IME 
BROW COS SBUTWS if 
BNO, BMORM LK A 
BUS n=2 Of MOBwW Lie 
TOT CWS NSLIATH|D, 
IIL 8 2 T DMD Ye (248 Wo 
BCLOVEWSSLILL ERE 


38 3 ii] GRA & VAAL LCRA © By as-@ 
RRKESA SBA | ORS MAES HRI -C FE 
Ohi HLT WYSE HEI DS LD TWS o MOB - 
PIR Lk OCH E VASA VR dH Wig yng 


ve 
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ML-TSLOCHE5, 

&SAAKBREXTSLOCL BEDS, BEMWOI DCA AA, BA Hints 
EOE FRLOEMEO MMB LILLOCHOT, BHD SOOT % AY Cth Wo 
PRETO +7 24 F-2 (Ascaris megalocephala univalens) 2° n=1 —CHefe pie oD 
BWIELOL EL MMANID ES THOR, LHS ( OMEMORA UK HEA Hes ML BAG 
NEED CTRMD EDS LELKWOL OLD 6, MAH LihoODHEmW, 

DLEONEC LET SL, MPRROMOMHE & BMORKE & OF FMRO—Pl% F 
SHINO THOPRICTSAOD, PROOGMOM FL OPERAS, HEHLOM BNE 
MELEAI. 


75.45 OW FAORMNO — Mis LPAOR AMR kT LMM So 


sx OR 
xy Fr Gri 1949 RAO BRR BEER 1940-1946, 
RAAY FA GH 1949 JEMORD ILM 
A= Vy (UPAR) 1947 Aer ORO HEHE 
Vai AE 1947 BN ity OPM & < OFEREL BE 17: 267-270, 
Tischler, G. 1931 Pflanzliche Chromosomen-Zahlen. Tabulae Biologicae 7: 109 226. 
— , 1935/36 Pflanzliche Chromosomen-Zahlen. Tabulae Biologicae. 11: 281-304, 12: 57-115. 
—, 1938 Pflanziche Chromosomen-Zahlen IV, Tabulae Biologicae 16: 162-218. 


‘Résumé 


The phylogeny of karyotypes was investigated in lower plants i.e., flagellata, 
algae and fungi. The most primitive plants, bacteria and Cyanophyceae have no 
nuclei in strict sense and no chromosomes. The nuclei of Protozoa such as Vorticella 
and Stentor suggest the origin of chromosomes (Fig. 2). The most primitive nucleus 
seems to have two chromosomes in haploid number. A large number of fungi has 
lower chromosome number and especially Ascomycetes and Basidiomycetes have two 
chromosomes in haploid number, while on the other hand, most algae have high 
chromosome number, especially Charophyta has many chromosomes, namely, from 
twelve to ca. 50 chromosomes in haploid number (cf. Tab. 1). The most primitive 
type of Rhodophyceae, Bangia fusco-purpurea and Porphyra umbilicalis have also two 
Phramocomes in haploid number and the other algae have higher chromosome number. 

There are three modes of metabolism, namely heterotrophic one assimilating 
organic substance and autotrophic metabolism of which one assimilates inorganic sub- 
stance by means of photosynthesis and the other assimilates by chemosynthesis. 
Osborn and Komarov supported that the chemo-autotrophic metabolism was most 
primitive, while Oparin suggests the most primitive organism assimilates organic 
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substance which is abundantly produced in such environment, and inorganic substance 
such as oxygen and carbon dioxide seems to occur more rarely than in present. If. 
this opinion is true, the heterotrophic organism such as fungi may be more primitive 
than autotrophic one such as algae in the mode of metabolism. Such. primitive con- 
dition is also observed in karyotype phylogeny (Tab. 1). In short, the parallelism 
between the mode of metabolism and karyotype phylogeny was clearly demonstrated 


in fungi and algae. 


AprPENDUM. List of chromosome number (n). 
Flagellatae (7-8) 


Astasiaceae—Astasia Dangeardi 12; Distigma proteus 16, Chloromonadaceae—Anisonema viride ca 
30, Coccolithinaceae—Ochrosphaera neapolitara 6. Euglenaceae—Entosiphon sulcatum 2042; 


Euglena agilis ca 14, E. leucops 22-25. Peranemataceae—Peranema trichophorum ca 22. 


Dinoflagellatae (4-4) 


Blastodiniceae— Merodinium sp. 6. Glenodiniaceae—Glenodinium pulvisculum+ca 30. Noctiluca- 


ceae—Necetiluca scintillaris ca 10. Protodiniferaceae—Oxyrrhis marina ca 40 (35-42). 


Heterocontae (1-1) 


Botrydiaceae—Urospora mirabilis 4. 


Diatomae (14-21) 


Achnanthaceae—Cocconeis placentula 14. Buddulphiaceae—Buddulphia sinensis 16-18, 20; Chaetoceras 
boreale 11-12. Discaceae—Coscinodescus apiculatus 8, C. biconicus 6; Melosira arenaria +15-20, 
M. varians 6. Epithemiaceae—Epjthemia zebra var. saxonica 4(?). Nitzschia subtilis 15-17es 
Rhopalodia gibba 4. Fragilariaceae—Centronella Reicheltii 6; Diatoma vulgare ca 4. Navicula- 
ceae—Cymbella lacustris ca 9-10, C. lanceolata 20, C. prostrata 18-20; Gomphonema geminatum 
14-15, G. olivaceum ca 18-20; Navicula peregrina 4, N. radiosa +>4, N. CAnomoeneis) sculpta 
Tipe Rhoicosphenia curvata +8. 


Conjugatae (6-10) 


Dismidiaceae—Hyalotheca dissiliens 15; Netrium digitus ca 30; Penium digitus 32. Mesocarpaceae— 
Mougeotia sp. ca 12, Zygnemataceae—Mesotaenium caldariorum 8-10; Spirogyra crassa 12, S, 
mirabilis 8, S. sp. 12, 24, S. “ majuscula” 34-36, v 


Chlorophyceae (30-51) 


Bryopsidaceae—Bryopsis plumosa 4. Chaetopeltidaceae—Chaetopeltis orbicularis 8 Ghatleiae 
- —Draparnaldia glomerata 8 ; Stigecclonium subspinosum 11. Cladophoraceae—Chactomorpha serea 
¢a 10; ecledephore alpina 24, C. flaccida 12, C. flavescens 12, C. flexicaulis 12, 13-14, C. Jracta 12, 
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C. glomerata 32, ca 34, 72, C. Neesiorum +ca 15, C. pellucida till 16, C. repens 4 (-5), C. Suhriana 
6 (7), 12, C. utriculosa +ca15, C. spp. 12, 24, ca 36; Pithophora Kewensis >24; Rhizoclonium 


hieroglyphicum 24, R. sp. ?4, ca 30. Codiaceae—Codium elongatum 20, C. tomentosum 10. 


Dasycladaceae—Acetabularia Wettsteinii ca 10. Oedogoniacea—Oecedogonium granda 13, O. pachy- 
andrium 15. Oocystaceae—Eremosphaera viridis ca 80. Protococcaceae—Chlorochytrium granda 
ca 7, Ch. Lemnae 6; Kentrosphaera Willei 20-24. Protosiphonaceae—Protosiphon botryoides ca 
12. Ulothrichaceae—Microspora stagnorum 9; Ulothrix rorida 5, U. varabilis 7(-8), U. zonata 
4, 8. Ulvaceae—Enteromorpha compressa 10; Ulva lactuca 13. WValoniaceae—Valonia utricularis 
8. Vaucheriaceae— Vaucheria geminata 5, ca 7; V. sessilis 7-10. Volyocaceae—Carteria crucifera 
9; Chlamydobotrys gracilis ca.8; Chlamydomonas eugametes 10, C. nasuta 8, C. paupera 10; 
Eudorina_ illinoisensis 10; Haematccoccus pluvialis 20-30; Polytoma Pascheri 8, P. uvella 8; 


Polytomella citri 9; Spondylomorum quaternarium 8; Volvox Carteri ca 20. 


Charophyta (4-18) 


Characeae—Chara aspera 12, C. ceratophylla 14, C. contraria 28, ca 30, C. coronata 14, C. delicatula 


24, >40, C. foetida 18, C. fragifera ca 30, C. fragilis 24, C. hispida 36, C. jubata >40; Lampro- 
thamnus alopecuroides ca 50; Nitella batrachosperma 18; N. fiexilis 12, N. gracilis 17, 34, N. 
hyalina 12, 14, 18, N. translucens 18, N. sp. 15-16, 18; Nitellopsis stelligera 14. 


Phaeophyceae (23-32) 


Asperococcaceae—Asperococcus fistulosus 8; Myriotrichia claraeformis 8. Dictyosiphonaceae—Dicty- 


osiphon foeniclaceus 18. Dictyotaceae—Dictyotopteris divaricata 16; Padina pavonia 16; Zonaria 
Farlowii 12, Ectocarpaceae—Ectocarpus indicus (2?) 16, E. fasciculatus 8, E. litoralis 12, E. 
pencillatus 8, E. siliculosus 8, E. tomentosus 8, E. velutinus 8, E. virescens ca 10; Isthmoploea 
sphaerophora 8, Fucaceae—Coccophora Langsdorfi 32; Cystophyllum crassipes 32, C. sisymbrioides 
32; Fucus evanescens 32; Hesperophycus Harveyanus +7-9; Himanthalia lorea +14; Pelvetia 
Wrightii 32; Sargassum confusum 32, S. Horneri 16, 32. Laminariaceae—Egregia Menziesii 8; 
Pterygophora claliformica 13. Mesogloeoceae—Heterochordaria abietina ca 20. Punctariaceae— 
Punctaria plantaginea 8. Sphaecelariaceae—Halopteris filicina 16; Sphaecelaria bipinnata 12-16; 
Stypocaulon scoparium 16, Tilopteridaceae—Haplospora globosa ca 12. 


Rhodophyceae (21-32) 


Bangiaceae— Bangia fusco-purpurea 2; Porphyra umbilicalis 2. ~Ceramiaceae—Callithamnion brachi- 


atum 9-10, C. tetricum 25; Ceramium rubrum +ca 8, C. Deslongchampii 20; Ptilota pectinata 16 ; 
Spermothamnion roseolum 20, S. Snyderae 32. Corallinaceae—Corallina mediterranae 24, C. 


officinalis 24, C. rubens 24. Dasyaceae—Dasya arbuscula ca 40/2, D. elegans ca 20. Delesseria- 


ceae—Nitophyllum laceratum ca 8. Gigartinaceae—Ahnfeldia plicata 4; Gymnogongrus gri ffithsia 
4: G. linearis 6, G. platyphyllus 8; Phyllophora Brodiaei 4. Helminthocladiaceae—Helminthora 


devaricata 8-10. Nematostomaceae—Furcellaria fastigiata ca 16. Rhodomeliaceae—Chondria 


dasyphylla ca 20, ca 25, C. tenuissima ca 25; Laurencia hybrida ca 20, L. pinnatifida 20; Rhodomela 
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subfusca ca 20. Rhodymeniaceae—Lomentaria clavellosa 10, L. rosea ca 20; Rhodymenia palmata 


ca 20. Wrangeliaceae—Asparagopsis armata 10; Bonnemaisonia asparagoides 18 (?). 


Myxogasteres (4-7) 


Ceratiomyxaceae—Ceratiomyxa porioides 8, C. sp. ca 8. Didymiaceae—Didymium difforme 2(?), D. ; 
- nigripes 8, D. nigripes var. xanthopus 4, ca 75-81, D. nigripes var. eunigripes 24-25, 27, ca 30. 


Physaraceae—Badhamia utricularis 8. Riticulariaceae—Riticularia Lycoperaon 4. 


Plasmodiphorales (5-6) 


Plasmodiphoraceae—Phagomyxa algarum ca 5-6; Plasmodiphora Brassicae 4, 8; Sorodiscus heteran- 
therae 4-6, S. radicicola 2(?), 4(?), Sorosphaera Veronicae 4; Spongospora Solari 4. 


Phycomycetes (13-23) 


Albuginaceae—Albugo Bliti ca 6, A, candida ca 6, A. Portulacae ca 6, A. Tragoponis ca 6. An- 

isolpiadaceae— Anisol pidium Ectocarpii ca 5. Blastocladiaceae—Allomyces arbuscula 6,'A. Kniepii 

6. Chytridiaceae—Synchytrium fulgens 5, S. papillatum 4. Mucoraceae—Absida spinosa 12. 

Peronosporaceae—Peronospora effusa 6-8; Plasmopara Halstedii 2-3 (?), P. viticola 14-16; 

- Sclerospora graminicola 14, Pythiaceae—Pythium deliense 4, 8. Saprolegniaceae—Achlya bisex- 

ualis ca 8, A. polyandra 11, A. prolifera 11; Brevilegnia declina 4-8, Leptolegnia caudata ca 8; 
Saprolegnia ferax >7, S. mixta 11, S. monoica 11, S. Thureti 11. 


Ascomycetes (41-84) 


Z Ascobolaceae—Ascobolus magnificus 8(resp. 4), A. aurora 4(resp. 2). Ascoideaceae—Ascoidea rubes- 
cens 2. Aspergillaceae— Aspergillus albus 2, A. aureus 2, A. awamori 2, A. clavatus 2, A. fumi- 
gatus 2, A. giganteus 2, A. glaucus 2, A. gymnosardae 2, A. metleus 2, A. niger 2, A. ochraceas 
2, A. Ostianus 2, A. varians 2; Thielavia sepedonium 4. Ceratostomataceae—Ceratostomella 
fimbriata 3. Dermatocarpaceae—Dermatocarpon aquaticum 8, D. cinereum 8, D. lachneum 8. 
Dothideaceae—Phyllacha graminis 4. Elaphomycetaceae—Ascoscleroderma cyanosporium 4; 
Elaphomyces Leveillei 4. . Erysiphaceae—Erysiphe cichoracearum 4, E, Galespsidis 4, E. polygoni 
4, E. tortilis 4; Microsphaera Alni 4, M. Berberidis 4, M,. Grossulariae 4, M. quercina 4-5; 
Phyllactinia coerulea 4, P. corylea 4; Podosphaera Oxyacenthae 4; Sphaerotheca Humuli 4; Un- 
cinula Aceris 4, U. clandestina 4, U. Salicis 4. Géoglossaceae—Geoglossum hirsutum 4, Gnomoni- - 
aceae—Ophiobolus graminis 4. Helotiaceae—Neurospora crassa 7, N. tetrasperma 6.7; Sarcos- 
crypha coccinea 8; Sclerotinia Fuckeliana 2. 4, S. tuberosa 8. Helvellaceae—Helvella crispa 8; 
Morchella delictosa 12. Hypocreaceae—Cordyceps militaries 2; Sphaerostilbe auranticola cn 2: 
Mollisiaceae—Pseudopeziza trifolii 4. Onygenaceae—Trichocoma paradoxa 4. Pezizaceae— 
Aleuria wisconsinensis 4; Arachnopeziza aurelia 4; Galactinia praetervisa 8, G. succosa 4; Paciaien 
melaloma 2, L. scutellata 4, 12, L. stercorea 4; Peziza domicilina 8, P. granulata 4, P. subumbsica 
4, P. visiculosa 8; Plicaria leiocarpa 4; Pseudopeziza medicaginis 4; Spathularia flavida 4. 
Phacidiaceae—Coccomyces hiemalis 4, Pyronemataceae—Pyronema confluens 4, 12, P. domesticum 
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7. Saccharomycetaceae—Nematospora Gossypi >4; Saccharomyces cerevisiae 2, ca 3, 8, S. pombe 
2. Spermatophthoraceae—Eremothecium Ashbii ca 4; Spermatophthora Gossypii 8. Synascomy- 
cetaceae—Pericystis apis 2. Taphrinaceae—Taphrina Alni-ircanae 2, T. aurea 2, T. Betulae 2, 
T. bullata 2, T. crataegi 2, T. deformans 2; 4, T. Institae 2, T. Pruni 2. 


Basidiomycetes (48-98) 


Agaricaceae—Cantharellus minor 6; Clitocybe laccata 6; Collybia radicata 4, C. velutipes 4; Coprinus 
atramentarius 4, C, fimetarius 4, C. Handersonii 2, C. lagopus 2, C. micac2us 4, C. tomentosus 2 ; 
Cortinarius cinnamomeus 4; Cortinellus Shiitake 6; Hypholoma appendicula'um 6, H. fasciculare 
2; Inocybe rimosa 4; Lactaria akahatsu 6; L. vellurea 4, 6; Lentinus variabilis 2; Lepiota acutes- 
quamosa 6; Mycaena galericulata 4, 6-12, M. haematopoda 6; Pholiota aurivella 4, P. sp. 2; 
Pleurotus ostereatus 4; Psalliota campestris 9,4+.ca 4; Psathyrella disseminata 4; Russula emetica 
4, R. fragilis 4, R. fragilis var. nivea 6, R. subfoetens 4, R. virescens 4; Tricholoma malaleum 4, 
T. rutilans 2. Auriculariaceae—Jola javensis 2; Septobasidium alveo'atum ca 5, S. apiculatum ca 
5, S. grandisporum ca 5, S. jamaicaense ca 5, S. septobasidioides ca 5, S. sinuosum cad. Clavari- 
aceae—Clavaria botrytis 4, C. cristata 4, C. inaequalis 4, C. mucide 4, C. purpurea 4, C. vermicularis 
4, Coleosporiaceae—Colessporium helianthi 8, C. tussilaginis 8-10. Corticiaceae—Coniophora arida 
4, C. cerebella 4, Exobasidiaceae-—Exobasidium discoideum 2, E. rhododendri 2, E. vaccini-myrtilli 
2, E. vaccini-uliginosi 2, E. sp. 2. Lycoperdaceae—Calvatia candida 2, Geaster fimbriatus 2. 
Melampsoraceae—Melampsorella cerastii ca 5-7, Polyporaceae—Boletus edulis 6, B. luridus 4, B. 
luteus 4, Fistulina hepatica 4; Polyporus squamosus 4; Polystictus cinnabaricus 4; Strobilomyces 
strobilaceus 4. Pucciniaceae—Gymnosporangium juniperi-virginarae 2: Milesia marginalis 4; 
Pisolithus tinctorius 2; Uromyces aloes 6. Thelephoraceae—Craterellus cornucopioides 4; Penio- 
phora livida 4. Tilletiaceae—Sorosporium consanguineum 2; Tilletia triciti 2. Tremeliaceae— 
Exidia glandulosa 4, E. nucleata 4, E. recisa 4; E. saccharina 4; Protcdontia uda 4; Sebacina 
deminuta 3, S. epigaea 3, S. fugacissima 3. Tulasnellaceae—Tulosnella violacea 6-8. Tulostomata- 
ceae—Tulostoma mammosum 4. Ustilaginaceae—Sphacelotheca cruenta 2, S. sorghi 2; Ustilago 
avenae 2, U. halophis 2, U. hordei 2, U. hypodytes 2, U. maydis 2, U. levis 2, U. longissima 2, 
U. Spegazinii var. agrestis 2, U. nuda 2, U. violacea 2, U. Williamsii 2. 
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Kyuichi SAKURAI: Classification on the Genus Taxiphyllum in Japan 


1922 4. Max Fleischer (#0 %47¥ Die Musci der Flora von Buitenzorg p. 1434 \= 
mex 9 ava (Taxiphyllum) wg UGK A FTF CIsopterygium) KY t+ # 
a +18 (Plagiothecium) \= Jit UD UF TH Cc DHE LTH. ABOHAE TOM 
eat UT FROME CRO ( Me BT SL ERUF RRO SE We SZL ECHR NYS 
SBR LUM ya (Ectropothecium) & KHRIUBS— &b BARR LTHS_ 1925 F 
V. F. Brotherus (& Pfi.-familien (2. HAREL UT T. Giraldit, T. Fauriei, T. taxirameum, 
T. planifrons OWE L% T. Fauriei (x Isopterygium (ITH ih CHS. KC 
1928 4F{c. Brotherus {+ Musci novi japonici \= T. Yasudae Broth. %### UL J. Cardot 
l& Mosses nov. de Japon et Corée (= 7. Giraldi var. punctatum Card. %itikK UTS 
Zaye DLE OS Brotherus OAH, Isopterygium assimile, I. subassimile OI & Musci 
~ novi japonici (1920) \#dsk4t L I. Tsunodae Broth. (LEAR IKKE SiC OL. Aisauchii 
Okam. 3° 7. Hisauchii (Okam.) Sak. Ltktsay & 2 & dR 1982 CELI HG UR CH 
Bo 

Taxiphyllum assimile (Broth.) Sak. comb. nov. Syn. Isopterygium assimile Broth. 
msc. Planta gracilis, caespitosa, caespitibus laxis, late et complanate extensis, lutes- 
centibus vel luteo-fuscescentibus, sericeis. Caulis repens, 3-4cm longus, laxiuscule 
divisus, apice obtusis, distiche foliosus, cum foliis 2mm latus. Folia erecto-patentia, e 
basi constricta late ovato-lanceolata, subasymmetrica, Ssensim acutiuscula, concavius- 


2 
e fr 
7 ——— 


cula, indistincte holodonta vel supra 2/3 serrulata, ca. 15mm longa, 0,4mm lata. - 


Costa bina, tenui, ad 1/5 folii producta. Cellulis linearibus, basin versus plus minus 
laxioribus, obscuris, distincte papillose exstantibus, :infimis angulis minute multo- 
quadratis, chlorophyllosis. 

Honsiu: Prov. Kii, Nishi-murogun (Leg. K. Minakata in Herb. K Sakurai No. 
2444, 18-May-1911) ; Prov. Ise, Naigu (Leg. T. Magofuku No. 18588) Prov. Mikawa 
(Leg. N. Takaki No. 18563), Prov. Etigo (Leg. S. Yagi No. 18592). 

Kiushiu: Prov. Higo, Koonose (Leg. H. Kaneda No. 9235). 

Taxiphyllum nitidulum Sak. n. sp. (Fig. E). Planta gracilis pro genere. Cae- 
spitosum, caespitibus densis, atro-viridibus, nitidulibus, percomplanatis. Caulis repens, 
3cm longus, subpinnam ramosus, ramis brevibus, valde complanate foliosis, cum foliis 
2mm latis. Folia ramea patula, e basi subconstricta, obtuse ovato-lanceolata, usque 
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tibus densis, luteo-viridibus vel luteo- : 
fuscescentibus, subnitidis. Caulis repens, | 
subpinnam ramosus, ramis complanatis, | i 
. dense foliosis, apice saepe caudiformiter 
attenuatis. Folia ramea et caulina 
erecto patentia, e basi distincte con- 
stricta, longe ovato-lanceolata, sensim 
acuminata, acutiuscula, holo- vel 2/3 

| 
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ad 15mm longa, 0,4mm lata, ubque vel supra 1/3 minute serrulata, concaviuscula. 
Lamina subobscura, valde chlorophyllosa, cellulis longe rectangularibus, flexuosulis, 
basin versus laxioribut, alaribus 2-3 seriate subquadratis, sed non vesiculosis, hic 
illic papillose exstantibus. Costa bina, non aequilonga. Seta 1cm alta, flexuosula, 
rubra. Theoa subnutans, minuta, subconica, 0,8 mm longa, 0,5mm crassa. Perichae- 
tium internum ovatum, subito in lanceolatoe attenuatum, lucidum, serrulatum. 
Sikoku: Prov. Iyo, mt. Ishizuti (Leg. K. Oti Typus in Herb. K. Sakurai No. 18571 
10 Aug. :-1949). 
Honsiu: Prov. Etigo, mt. Yahiko (Leg. Y. Ikegami Typus in Herb. K. Sakurai 
No. 18820 11-May-1947) Prov. Ise, mt. Kokuto (Leg. Y. Tsutiga No. 12950). 
Kiushiu: Prov. Satsuma, mt. Shibi (Leg. T. Shin No. 18566). 
Taxiphyllum subassimile ( Broth.) 
Sak. comb. nov. (Fig. D) Syn. Isoptery- 
gium subasimmile Broth. msc. Planta A 
gracilis pro genere, caespitosa, caespi- 


folii serrulata. Costa tenui, bina, in- 


distincta. Cellulis anguste linearibus, 
basin versus laxioribus, alaribus minute 
quadratis, numerosis, in toto pellucidis. 
Seta tenui, rubra, 7mm alta. Theca 
1mm longa, horizontalis vel subcylind- 


rica. Perichaetium internum ovatum, 


subito attenuatum, serrulatum, _ pel- Taxiphyllum DO (x39). A. T. taxi- 
rameum (Nitt) Fl. B. T. Giraldi (C. M.) 


FI. C. T. Yasudae Broth. D. T. subassimile 
Kiusiu: Prov. Higo, Taura (Leg. Sak ET. nitidulam Sak. 


H. Kaneda Typus in Herb. K. Sakurai . 

No. 7241 16-June-1935) ; Tsunagai (Leg. H. Kaneda No. 9240); Insula Yakushima (Leg. 

Y. Doi No. 3343). 
Taxiphyllum molle Sak. n. sp. Planta gracilis pro genere. Caespitosum, caespi- 

tibus densis, mollissimis, viridibus, subopacis. Caulis 3-5cm longus, subpinnam 

ramosus, ramis 2-3cm longis, cum foliis 1,5 mm latis, subcomplanate foliosis. Folia 


lucidum. 
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erecto-patentia, e basi constricta ovato-oblonga vel obtuse ovato-lanceelata, concavius- 
cula, minute holodonta vel superne denticulata, usque ad 1,5 mm longa, 0,4 mm Iata. 
Lamina subpellucida, cellulis linearibus, basin versus laxioribus, alaribus paulum 
quadratis, non vesiculosis, indistincte papillose exstantibus. Costa bina, obsoleta. 
Septa purprea, 1cm alta, flexuosula. Theca sicca sub ore constricta, horizontalis, 
ovalis, 1,2 mm longa, 05mm crassa. Perichaetium internum ovato-lanceolatum, sensim 
longe attenuatum, subreflexum, minute serrulatum ; enervia; lamina lucida, hic illic 
papillose exstante. . 

Kiusiu: Prov. Satsuma, mt. Shibi (Leg. T. Shin Typus in Herb. K. Sakurai No. 
18553, 18572 25-Nov.-1949). 

Taxiphyllum Iwasakii Sak. n. sp. Planta tenerrima, aurea, laxe caespitosa. 
Caulis repens, infra 1,5cm longus, laxiuscule ramosus, ramis ascendentibus vel sub- 
erectis, ca 1cm longis, dense foliosis. Folia erectopatentia, e basi subauriculata, ovato- 
lanceolato, saepe falcatula, sensim acuminata, acutiuscula, concava, holodonta, usque 
ad 1-1,2 mm longa, 0,3 mm lata. Costa variabilis, bina, indistincta. Lamina lucida, 
aurea, cellulis anguste linearibus, basin versus laxioribus, alaribus numerose irregula- 
riter quadratis, densis, haud vesiculosis. Caetera deest. 

Honshiu: Prov. Etigo, Murakami (Leg. N. Iwasaki Typus in Herb. K. Sakurai 
No. 12802 May-1935). 

Taxiphyllum taiwanense Sk. n. sp. Planta gracilis pro genere. Caespitosum, 
caespitibus laxis, aureis, sericeo-nitidis, substrictis, valde complanate et. laxe foliosis. 
Folia caulina patentia, e basi constricta ovato-lanceolata, subraptim in acuminato 
attenuata, usque ad 2mm longa 0,4 mm lata, ubique minute serrulata, subundulatula, 
concava. Costa bina, indistincta. Lamina perlucida, cellulis anguste linearibus, an- 
gulis multo-quadratis, infimis subaureis, in toto papillose exstantibus. Caeter desunt. 

Formosa: Prov. Taihoku, mt. Taihei (Leg. K. Uno aypus in Herb. K. Sakurai 
No. 14228 22-Nov. -1934). 

Taxiphyllum Giraldi (C.M.) Fl. Ic. (Fig. B) 


Korea: Kanno (Leg. Kin-Sai-Kyoku in Herb. K. Sakurai No. 12948 i-Mate 
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B) SRASOCH LAE HET SMS Y, OIC, TE BIC HORA bo RI 


MIC ABW V, PMO kc iksc ese L...... Giraldi 
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ROF TNS SDABOMAB BH EDU b+ Mee LIBS ORY TT OAMLA 
HAS ERECT BNE FOSS LWORMLRD BES SOL LE LI. WSF 
EHBODESDSLEDWEULBWDSTHS. HKABNS ED She IRITSLYE 
~GHTOKRB AVIRA TIORDHAKE Wik SHMCHS,. Ta4evgRXTTFZOR— 
BEML AWA AMESCED AA Tink So LIM RWoD Fleischer OZ #katk < —BS 
BOC-HEAREL DOE Li AAAI RAE Pie & AOR LA SEC H BOB RANT IR 
YFRITS LOBWMD AMO LASw, L. Fauriei Card. (kh CAME oBae 
DEWCHS,. RO I. captiulatum Sak. L#RULEOCERAICBT SC LRM, Bro- 
therus PAMLIVIRYTSOCBKOK Cardot Ose v5 eo TS LMKUET 
DA—HDHSSOIWUNLTHS. SONAR) WARE Te LIBAN & F Fe BML G NSA 
FHP AIBTHYANCHS, AWAIVIRITFT ARS HS UMM S— A CHKOV 
MEK DBATHE BO SH CH S_ 

F. Verdoorn ® Musci selecti exsiccati No. 247 ( Lazarenko (kb T. taxirameum 
(Mitt.) Fl. & UCHMS NTS SAAMILHG DN T. Giraldi (C.M.) Fl. CHS. fHlE 
FEN FRITS (SAAB SL CRORE INES DS. RIC AE 
O—-Hihe 4 I~ eX ZRGZaAZ CT. taiwanense Sak.) L¥BRTS™ LIU 
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4. T. Tsunodae (Broth.) Sak, & xe Wr ev IK 7 t>—BE (A3F) BREATH IL CEEFRERE) J 
BARS Ge) BRAM Clb) 

5. T. assimile (Broth) Sak, e4 ever oe 7 + 7>—faft (HH) PSH Gi) SHE 
GaAs) Bee EH C7) RTI (RFA) 


6. T. subassimile (Broth.) Sak. te +¥v os 7,—BAS Chit) Waa A CRE) PRS 
I) ($2 FAIE) 


7 T. molle Sak. YY ¥ ¥ > #7 = > —PEBARE IL BHR) 

8. 7. nitidulum Sak, ay 7944 > RD ty — POR IN (HBR) HRT CRE) RARE IL 
(Him A) MARAE Cb) 

9. T. Giraldi (C. M.) FI. TEV IRIS Y>——ANW, OB, FI AH 
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FF) 
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Makoto NUMATA: The homogeneity of pant communities— 


Studies on the structure of plant communities VI. 


Lo ie 

£4 homogeneous £15 2 EOD—HO biilt, —EE uniform SH SwiSHAMN AY regular & 
WICETC, THD HMM SNE, BSA MWCO TOL OBE OF HilS MT 
ANCE SCHAI. LIUCROUTHBREETCAOICW 5 BAS HEI Ol, ULUA irre 
gular C at random #44;4i2% 8 UCI 0, Swe quadrat ¥% HEAL te AK AO 
480° Poisson Wi SC b INTs KylinP OS LAEPDLNIKHSKS. CDEIKLS, FH 
ee Oe BOLE CK, BOR OOM EIS eae 

HLA BIUCWS bE UT Poisson 44id*7% OO, Utep*OT Poisson MWI~ Dwi A OPE 
KOC, ZOMMOUESHDIEA 2 5ICAMI CD Sold Sno. 

ALAN HK Ute 0 FREE Ue 0 FOG QDS REA LW CEB YD ABEWOD 
CT, PAILS BE LO BNE, FEOAWSICKOT, —iBic Poisson HHS 
WIS TIM O D4 Hee BRT, LNB COWT, vb, FH, KEWOKBREORA# UTE 
Ord, eb, BIR, AAO CHA L5 CER) SOOMARRRMIC DU bh 
“Bo ELAR INLAM-MCUTEONE, BRCOWTRBRLWASCLERS. BH 
BOLMD (FO SUBASNUL, ILWE degree of homogeneity &FOLMIOT. Bo 
COSI, WHE, FS RMAOAM, HRRECKOTIHD, MROWAMELRARS 

— fbi CHO SC ER CeRWERDNS. 

DK DEL 6 BAEOZD EL DOMES FMA PRED 0 CHL, SHPRAOW 
PERE LO 5 SOCLICKSL, FECRESZVIICWODONEOD, MHAOTKH OD EMS BAE 
floristic homogeneity £ 4WINZLDOCHOKRO®, BLOLMRLAUHNEVCUEA( BS. 
PES A ESPERO 7 2 SHRKOMD OF GABE LORMECH OT, Wd SHALE 
Konstitutionskurve & »$HBe dH Frequenz-Kurve” (CL KOTRENSLBAGHKOTC 
BS. ODEVINGICKOT, 24 CHANCE OEMOTHOBES, LeDOTHH 
OMUBIKREDARSNSEWIDCHS, COAMeLHSSILC KOT, MS HRT 
—~OPOCFOLOTEH. UP Umea be, KA MES CZ (ARIE 8B BR 
DZUERD b, —jixicBiMsy% Unterdispersion, WH, ECC ECACCAMSINGH 
48> SIO #7 Ueberdispersion, ts KOA < Chk 6 DAMN Ae SD normale Dis- 
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persion D=ODKS M2 AGN, Ueberdispersion #> SMBS <¢ HNCHHAO Ty 
{ME heterogeneity (tH AT SdDGCHSQ 

HORE OBER EA LD, HPRALL (IC BEA ABE CARRS ISL 
LILERCHSUNEL, MMU ELD GK SRARACK, —UC TORAH degree 
of communal homogeneity (df REO (MY AED AIC KO THMF SO LIACH BW PRE 
OWA, PEAS EEE PE OECD CA SOC, BOK GCRARAKRUOH 
RED). MPVSUBEL, BCD KS CMR MD ODE IAG UT SD EWS CEA 
FEO, WHMMNBETHSL TNE, HMKLUT, BSBA S OMZ—OJ ENE, 
SIUC LOCH 7 2 > HDR RIEL CHER CR SL LICKS. BHHORKCHEUT, 
& SHAAN SMA SIDI “HN” OMSeenKeLOAS. THICHUT, 
PEA OMIA LOS CL RIL, IAI RBE CASURBE CARO) BBW CC 
DBASE (CHAS) SALE ULC, COMWDBACHSDLIDRALILDS, He 
Dwd ShipsiyA ee vegetational homogeneity t v5 SSMS DS, WIKCER, 
BRIO, AVVO ROME LITHO SHH S stratum COWTHONS CE 
CHS2, 

LY ULRPR IC DrRbONngsRRS SAKOWABL UTI, Ay, Ax... Ak LWOKPIKAE 
PANO, $1, 2, ...... » MET ENS Dyes Ootyecsccey Qh G12) Boegyee ecg AkeQy 00s 3 Ayn, 
Fo y.....5 Ahn DOE, CORNIZAIKIEDCOAL LCR SOC, LOK 5 ARI O SH 
DH OWA b UTHA BHEUNIEK ER, LOBSE AR A, t ‘non-A; OTS 
DPURIED th ay & (agtagt+ -- +4¢)/CkR-1) ®BRE UTIL, BSWRAUMT 
TAS Ek OCHRE OSD FILS SL LO BLORISMEE A KR IRSSELOL BDH, Crew 
DCH ac D Bl USE & APIS ET BE DOK Ae CAR ORWOLBAGHS, ThdD SRK 
DIM RAKI, MRMOMW>, CHEHOMBE, PERE, MER COMaRBSENSZ 
EK S. MS OWABIOW TCI, FH: quadrat method CED CHARIA OK BS 
\<, #44 sample square (D459 2 e#E empty quadrat OW E lk, MEDICS 
QT E=n{(n—1)/n}s (NUL n= AE HVS LILBQORM, s=BUEE Bi D OMIM 
WO bi So LIM GOMMON HL ¢ ME aggregation +3 ORB, IMI 
non random distribution } LU E=n{(n—1)/n}"{1+s(s—1)c} (c=FRIVAREO Lie 
D, ¢ Offilk 625 sq. cm. & 2500sq. cm. DHOAW SICHULT, THER 11.72«10-5 3 
OU! 12.3x10°% CHOC, LirGO fileA OMMEEO MBE LISS DDS Ashby O*K 
(X Poisson 45D S14 k 5 ORD S ECRVENELOTCH), LOLEM c BB 
PIRI SAMA COD 60 SA TUCML THEULO EMIS Wey OS UT LMHS 
clumps 2 < SMM WSREECH b, Meri Clk 0 ce SLRMSNZOCOS, bic 
§ LILIES ORED 4 LI (HAW, REACH OWT, HEL ORL ISD 
HNL SEHD AW 3 ORE A ih FASE, wwttal OED SHS”), (AK PCBE Het 
h=d/x (X (LO SWEICOW TOMA (EK, d (SERRE A O% LCI 1/2 IB 
D) eeELE COM STH CLADAWS) LES SABO LOTS Sz, 
LOS WO yA ee b GADOMCUAMGMRABL KV aK. 
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DKS UAE, HEERKYAREOSICBERS EY SKOECEOWERACK. BH 
(LFRUREARIE RA OUI C, 1949428 A, PERRET, PER, TIRE, SE 
Kk, BU-MOMBORNOL bicttontk, » 


Il. HAMAR 
HEED DAB EARS ts I Do 7 2 VIR CE (& 100™ x 100™) LOHR OMLE 
WIS KSMOMINE LOT, A, B, C, D, E 5 LOM stratum EHO, CDEDOLO 
Ola G 1m? Hee IC 10 LS SHML UC, BESS, PAGE MLE, Js K OMB & Sit ies 
PURER MIS SL TableL Ok 5ICHSo CLPKOWMELMICT SESE) (AUB 
EE, AABRI EERE ee BIC ¢, RDA ROK RROWMIEL UT), COME 
REL—-ERANNCBATASRL, ASHRMOAS HA MEME LOTHD SH, NEO 
MAA ERRD OTN ELSOLS, MASON CH SLO 5S MEL AT SILF CHS. 
% 2 CHABEAS 80% LEO EE HERO IRB 6 NK SNSHKROWRIL, CDV<r es 
DEFUREK SED.) DHRMO(IO—-# LO SDREML, LHOWMMe th 6 BRE 
FEO (NGS ELBE AR BOA (PISS UR ZOU EOT, hHOSCL FH KY AEO— COOMBE 
(H) sirit, A: 2.24, B: 4.08, C: 162, D:186, E:241, L 2A CHRECOU 

COM AB t CO k SRR ORISA SDI, : 

1) BOBDOPCO SE HMOMBBAE Ie BOTLNeERK StS CH'=ha) t 

sie, A: 0.38, B: 1.02, C: 054, D: 1.07, E: 0.35, 
2) SKMKHO MBB AEOMPLLCHS 605 (A"=hathot+-- +he) LTNE A 


Poet a 10,2 32, Ls 6.43, 5 7.26 % 


3). HPRELO ASE O-PS ze CH GDS (H"=H"/k) SLTHE, A: 1.31,-B: 
1.44, C: 1.09, D: 129, E: 147 2%, 

CMELOTASL, HABE OMSeLUMICKRHS StMbnS A trike vw 
HIER eS Ok A” 29 CHS. WRAL LE, CORREO MABE OR 
MSRSZUE=ODHCOIS Ht A" lk HLS HELE. MAYA RY 
BED Ti % & OT PRIS AE POO (RMIT KOCH -WNCE SSL LISP OM MCRD 
Se, VELOC LABS Hl!” & LO CHATTER KARL ECM LOL 
bind. 


Wl. ROBT ESHRHRAEORHK 


AUER ts CME BENS KOT hh RSL ico MAE CE WOO'T & RIGID (MOA % 
WI OCB. WEE CIE LIC 2 Lb SHipHeTSTAU) (LEW ASIL 
BCHZOT, BALSA DVI) ALOR OD LEMME UTH SOT, CH¥ hleow CHO 
MEE TSIELW RESTS. SHICBMUTWOS, RHNCE SIMS h! SINUS 
lk, SND HMEMOLY MECC <( OC, PPM DPTOCLEEMOAD PTwo 
EDD UMLIME KOT EMERAS (BOL TI, WOMACK D HANTS. 
Wk RE e=|h—h'|/h EDFSL, LO el IPS L BELOW L UT, tOK. 
CHAO fi & RES HNE OW TO PMU & BA TCWO So 
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A kU! BROEBRABNC OUT, ATMEL MMO BUA & ) BAH AOKI, 
Table 2. Ok 5 7% So COL FCAMPRICUTE SECA SHRBVSACTS SLBBD 
IEW. LERBOTAP HY IYOMEUREEZADE FIC, (ER eH ADIL DIELS 

Table 2. Coeffiicent of individual homogeneity being calculated by 


some different measures. (h: by density, h’: by degree 
of cover, e: |h—h|’/h). 


WiSbscles ne h . h! : : 
if -anthephroides var. Biuacivion: ma 0.38 tis SN 0.30 | 0.26 
Z. macrostachya 0.61 0.47 0.23 
C. pumila 1.02 1.00 0.02 
I. cylindrica var. Koenigii 1.20 1.19 0.01 


F7O NP 5 BANK, PES KO TIGEE COMBE) SHIN UT RARIRROEORE G6 BO 
ERBMAPTWL SUS, HBC KE SHOPBELW CLAW I ECERV 
IV. SHHRELHBOMRE 
VAR LW LS, BEE GCWECRNEMBP ODM COW THRE NTWS. & 
LAR LAOMAO & FICHE BW THROS SMPRCOwTE, FROM LKESE 
MAD TMD, RUTH SHINO (MSE RR hD LUTNCHSYDeEID 
DMAKBS, WD OUD bt ENHKMEOMMOHFMIOW THM Ms lL, HYG 


Table 3. Coefficient of homogeneity being calculated by the length of internodes 


of several species with horizontal underground shoots. 


species fae open) <a | hi 
Z. macrostachya 5.9+0.8 0.14 (0.143+0.02) 
C. pumile 60.5+16.3 0.27 (0.291+0.08) 
Carex Kobomugi 93.14 21.5 0.23 (0.244+0.06) 


(HWM KOTIOL RA BGU hi VHMNTSL Table 3. OL5CRS. TieddS hi eit 
OIE RL LE UT O hEV&EBULE DSW. MAMCRSCTL, BABE UTE ht 
EVPOLBDSSALLICKRS, Lise (WEMORVEC KOBALED, FEW REBOOT 
oR eae th UCBBSNAZDCTH4AI.6 


| V. SibReck MOA 

UEFEWI LO 5 HOO RR Blt SHER REL, LMB ZO CRIS KOT 
LES SHULD, KROK IC, MEMOS LA UEGET, WEB O 2HRE 
LCR, THORLGGMODG DS ODBOLBSTA AME 
HOA LILO BNIEEL LC, 1) WR AOMW RET EAB, ARMM 


a 
4. 


se fit SORE 38 98 63 4B os 747-748 BR FM 25 ee 9-10 F 


MOET SIL, 2) WRAIIEM SSD, <O-BM Me LT, SAT SHE 
@HILDHTSOL, 3) ENGORMBUAI—O niche (HBL, HEARST S CL, 
DETOUR. TNOORMELER, PROWAUCROHRSG 2. AHO D, 2) 
OREDIIS NR, Tin 6OMBOUNK APBD t OHO ANG K SHED 2 UE, Be 
AVATAR CL CCPRBEIC BLO) CARE SCHAI DY SMRMCHE TMK 
DADA EARMLE UT, SIPING T SIKH B76 SNS. 

Se REMI, H—O niche CBTSGS, TREN OMI LOLI] Lebens- 
raum O%LICAMTS LIMVEL, KAM ORMECA SNS LBA EN ERAMAAT 
BRIOMBE HO. Oe 1 IR unit LARL, O< LCM LIC, AGHA 
EOTHM UL FICHE MMA O RIS SLL RAR. tibb hO 1 MOM (2) CAE 
WDB s DW b, WEROBMBLe A LTH, SSO MBB (nm) lk n=A/uxd 
LD. COB niche ELC SSHMIL uw & b LAMBLULBESSL, HHOEU 


5 OH, MR, cOKAMBRCNEN, H1MCA A, A/uxd, Axd, H2 MCE 


A(1—b), A(1—b)/uxb, AC—b) xb,......... » BxECK ACM—S)*-1, AC1—b)*-V/ux, 
AQ—b)* xb tS. DS UTHREML HS CkR4+1L) MOMUBOH —-b) thy, be 
BACH SD 6, Hlk—se tHe SLBA HES SEBAGNS, COLIC A 
Hift&v> 5 budha> 6 Ma I] CR me CL ECR SZOCHSR, CICS niche #4ELU 
KTSHMMOROMT 4, b ELL TSMGCHSREDATTL 2. COLL YCHAT 
b, SPE ILS SOK, ATW LAER SEL COL, REE ORE REO HDS CAE 
Wnts >> © AGRE St SRE ORFRC OT CHS LE DHS NZOCHS, 


Tabule 4. The examples of testing the fitness of the law of 
geometrical progression of the population density to 


several vegetation by means of x2-test. 


n a nae ee 
I pre Bes Waban sae 
II 4 40.98 <0.01 
Ill 6 728.70 <0.01 
IV 14 28.57 >0.01 


T, Il, 1: I. Anthephroids var. eriostachyum-sociation, 


IV: Glyceria acutiflora-sociation, n: degrees of freedom. 


DIE LOMNEMIED So tN +t = Us KOMIEMNC UB E 7 Te  w 
AVP ET SOME (FIERA FAH, 1949. V. 10) owt x2 72 bDeAOT 


ASE Table 4 Ok FHS BMAM* 0.05 LTE, WINOWS 2 SLSR 


HA ONSIECHS. ELAR, MWR OW CEA KOTOR AAI knee, 


SOBEL OUIWAMICLICLWDNSs LALAME CMA BOTH Lieb, i 


ASAIO & BAU E » EL MEE OD HE FS 21 ATL NI Pen eI OEY & HAI 2 


aed 
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EZOACHASL, HALE CRM tL SOKER CORED 4 HME EPOKH DE 
OAT mode of distribution \¢ KO CHHMAIANO MAH SNTi SLBdDNS, 
LAUOFMEULTL, COBEN 2H Otc Hi REA O PEO Te RU B.D EW 
5 SCHAI 


Summary 


1) Important types of plant dispersion is Uberdispersion, Unterdispersion, and 
nomale Dispersion, and they correspend in general heterogeneity, regularity or uni- 
formity and homogeneity of vegetation respectively. But the concept of hemogeneity 
is decided by objects of investigation. 

2) Plant homogeneity concists of I: individual homogeneity (/) and IT: communal 
homogeneity (HH): 1 floristic homogeneity, 2 vegetational homogeneity. _ 

3) The relation between communal homogeneity and individual homogeneity of 
the constituents of a plant community is indicated by H=(haths...... +hr)/k. 

4) We can calculate the value of hk by means of degree of cover as well. But 
h by density is standard. 

5) Homogeneity of distribution of plant position on the ground is less than the 
one being calculated by the length of internodes of horizontal underground shoots, * 

6) The fitness of the law of geometical progression of the population density 
(CMotomura) to a plant community is a reflex of a communal homogeneity. But the 
law was denied at several vegetation which we had investigated. 
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Akira YUASA: Cytological studies on plastids.* I 


RAMs 

HAM ORB IC OU Tit, PN OMA Ik RAE CD 3 L RL 2s (Senn 1905), A. Meyer (1883) 
© Schimper (1885) it, 3E#:ABIC MIE OLR AS), 4 OPC BOB LICH DSS LBZ ho 
% OBS, Liebaldt (1912) HERB La c—-RKAZSCLUSSZLL, EXROBSIC Weier 
(1936, 1938) KkoT, —BERMEZAL HEH TVS, Kiister (1935), Guilliermond (1933) c#&%, B 
3 BaP RAE EAL DTS. HK OTH 5S Doutrelinge (1985), Heitz (1936), Weier (1936) 
ta, TERR ARIA —1E A ICRI ARE CH SE LCHRBE ALY, Scarth (1924), Frey-Wyssling (1937), 
Menke 3 U Kiister (1938), Menke 3 k u Koydl (1939) &¥%, BRAIDS L ORG CH OS 
FEEOMMRBE CHS TCL EPED, BTS SAME E RAMI BRIO TH SROL#BZ TVS, 
LiL, Weier (1938) 3 bic, MIR S PMEREBES, L BICIEM CHS L BTS _ Sachs (1862, 
1863) MRRP ICit, 2- FRIED IR CLE BEV ARBED EREMBORRRENKOMEE 
BOLOCHSECLERL HERD, Frommann (1880) id, RAEI OE KERA ILE Te ME MEIREESE CD D, 
HE OMUROMBABLH, COMOPCMBEBWS( EH THSL Lied, WRIA Schmitz 


(1884) KE OTC, BM ORMMCALB EH. LL, Schmitz AREBORAL MRL OF BD 


BEE CHS PRERESFSCLECaRPORDM, MRAM MG CHSS LER SMMIChOTHKS 
1883 4RIc A. Meyer I£ 7 » © 1 f§ (Acanthophippium), 97 73 ¥v (Phajus grandifolius), «*¥4¥ 
 (Vallisneria spiralis), v » 7° 2» % (Adoxa Moschatellina), 4 +> Yo 1 f& (Iris germanica) te 
EC, REG OMA PERO L CHRON RSC Le MY, Che “Grana” tke, “Grana” 
BEM OMMC FEY REREAD CHZCLEDEH, HEB ORB ME CHES PES PAR ELE 
tio Wager (1905) id, MAMA R TUS E BIA AR, MEN CU HITMMIR-CD 3 LR 
STWS 2B, MHKODH A, MMT CHS EE Lg LHL, (bLEMRTHE, Hew 
HRM C, TOWKOM CREEKS VCA Cot, SSLIAHMK, EKSSL RA, MMWIcH . 
RELDCHSELWI OR Wager D¥ZR CHOKE, 

AYAN AY iO 1 fi Chlorophytum elatum, 4 7 & X}O 1 FR Selaginella martensii, ZIvar 


“(S. Kraussiana) -Cit, SERRA R EM OFM O tp 2 OPV O tic BOT, TF ORB Py MIC BURG 


MOSS Lv 5 WED Priestley # kU Irving (1907) KkOCHbHATWSH, COHRCLAL, th 
FB tk EC, WBA KD EMM LSC bt, PRCGWMIMAZCLSL05, WEES 
tr MRIL, Coeppert 3¢ kU Cohn (1849) © Pringsheim (1881, 1881~1882) KKOTLRInHCw, 
Re, DAMP ICAL OMNIS SLES Lit, Zirkle (1926) erLOTLABH TID, HHIE (1935) 


* FRAP ERE EEE Rete Contribution from tne Biological Institute, Faculty of 
Culture, University of Tokyo, 
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% “Zentralgebilde” ELT, THERLHTW3, Liebaldt (1913) 4, DF OE SK#Z CHS, & 
SM OMB IL, LS vic} S Hydroidphase £ Lipoidphase DMEM e CORK MOMPL DL 
MINOT So HS Tur SHH Ic It, Hydroidphase thic Lipoidphase a:fMv+ emulsion #ic 4¢HE 3 
NHCHBELOCHOT, BMBMNICI, MHOMHA CARY, HOM ROME MEK DPS 
t, COMMODMAHR<f>nc, amikronisch 4» submikronisch jc, * Bi mikronisch cms 
PTAS5SSELIKSo KRABMEMHOKAR (ROTA SH-n, FAFAAE, TRY, BRAFM 
rE) OULH OBL LY OCI TSB OMYLIt, DEOL 5S CHS, 1) HERI: Hydroidphase 
OW OME LT, amironisch OF HUKM > submikronisch OPM cB TET, PREV MCAS 
2) Chlorophyllolyse: #£# (4 Mikron eve 0, WiRLO MAIS HE L CAM IRD Ms k UR OI eas 
ABNS> 3) Miih OTK: HARIRI LC, PRB ICH ILD CRS, 
SERB ic “grana” 2HSc Lit, OK, Heitz (1936, 1936) ekKOCL HL HEH (BEM 
Om, 327hitn, » xh), MhoOMmBpie “grana” sh, fast “grana” cB( EH TWSE 
Li. Metzner (1928) iz, “grana” DABHKEEFSLOLL CWS. Weier (1936) it, FRYORA 
~2y (Beta vulgaris) DIE# I LBBES CEM, MeokAhire “grana” 2H), “grana” 
Opry, MMe Key WI eLESMRRSV, cork ps, “grana” micit, Wee RIB 
BAHBMBSSELTWYSZ. EX, HSCVOEWLACAM, Bw CAPM Pea —HCS DV, AD 
FichsiVoKer eek Cit, ARBESABNSTL, MTRB OR Cem CHROMA 
Ab, —HRCAZSLOVLMBCAMRIC STL EU L TU So MIRED Od PEA EERE, 
WARE & CL, BRE OS OCHKDHL, ER OMMORMBMAERL, MKOLOL—-RBEOLO 
BEVK/ES CHE LOCHSLATW3B, 
Zirkle (1926) it, MEMO , Peo Pee EMAC, WERE DRY, CO 
KG PicPRBORRSNKBEMSS, COMPCAB( OFLBMSOT, MJGLAMopesst &shMecL 
TUS SAR ORM IC LIC ORM BOW CHS Ke, WE (1935) CL ad, eh OM RE 
FE Pic EERE SC ORAS, COMMBICMBAOC bHS, RHR ES (ORI ici, 
AAT — ABE MME MTT SMES UM BAZSL05, Fas BB CShirogyra) 
DBE RAE COW Clt, A. Meyer (1920), Lloyd (1926), Gicklhorn (1933) t% FOsR-e amv, WES 
(1933) AFA FEORERBAEKOR., COEDVUKMAAS), HOPicMMARSAYVCA Cu 
Cc, CO*migWe Rinnenplasma tk Aeo 
Menki 36 k wu Kogdl (1939) It, » 22% (Anthoceros purclatus) Clt, HRI OP. 
CHS HEORH COWMt RR RDT tL ORDROLBRDP RMIT, WHLES Fab ay 
rick, 4 OPH RASTLACESS Bw ee < Kieu MRE, 1~2p. OFFS THOT, CHEM 
3B Wileit 5x 10-6cm (500 A) {bwOPSELOTWS. Let, COP “grana” ODR ZI 
ethic), RPE OUI LMWRINSOCHEOT, PHORM L EA EHSLWS— Menke 
(1940) (tBERRAS & EOLA CHE LC, 9 7 7 O18 (Anthoceros Sp.) “Clase CHV, HloO}p 
ML Lcemuoev 74 F (pyrencid) SHSTLEX, Ek, 17 ENG (Selaginella) PS SNF 
AYRY (Phaseolus multiflorus) OER AM Db RYV, <OLTAETASRIBIELT “grana” 2b 
BCLERTW3o Kausche kU Ruska (1940) it, MI MMB, vaxravy at aver 
7 x+#% (Datura Stramonium) OF N3a+E-AAKRETHKE LOOM OAD Ic za EH 
Pe UR AARAAKS), MALE r*2RARLOMK, —COMROSSZTLERATWSIG Ek, 
(iti te BN 2 OREO ED VICKHS ( CHMMBOS STL ERK, 


i ea ott 
tg RS 


vans fag ee OS bn ep a ee 7 eae es 
> : - ek Ye ye . 


oid fio OM BON 63 AB HS 747-748 BRM 25 AR 9-10 FB 


MFR WEI LOT Menke (1940) It, *%vUyYyYy (CSpinacia oleracea) DEP YF~* (Vicia 
fava) OFF Ct, BH, MWA, WRLC MPROMPBEL PEROT, ZARDFLEM-O% 
DLBEZENSH, CHRB—-AFFCHSH, Polypeptid OMKRTFOSTE V CHS PARKECSO 
%> ¥%, Kausch 3s kU Ruska (194)), Menke #6 kU Koydl (1939), Ardenne (1940) D#R4HOk 5 
RMI, WRMSEOS OR VC, OMe “grana” x9, “grana” 4 MARIE Cie edn co 
ZBL%#2% bBH%, Granick 3k vu! Porter (1948) MER O “grana” OFLA, Nae KRoDD 
EUG, MRO Vic B-DHIRBOE LCOS LST ERT MBB CATH S 0 

PERLE WIPERIC X SMH OPE TT ANY HEIKO Tid, Kiister (1933), Menke (1934), Baas. 
Becking 3s°k u Konig (1934), Hubert (1935) Frey-Wyssling (1938) YE ORRASSM, cChbco 
V Ch, WERSHRWYTEKTFSO 

HHiaT-Cie (1949, 1940, 1940), v 2 hi -Cia EEL OSA cH adv, ABMiciatHAaeoc, 
comic “grana” L3MRL NS STR CHS LE LEM, 2HK7 OMMRBKOU CHME MZ 
tC, ELL Cy eH Ct, Hite eviec, COP xv OPCHEMBBARC ENTIWV, COBRBIK 


_- BU “tk > uv (green spiral)” LV54BeLBZ KO 


PEERE OSA CURA SS PES PHEW SCEKOW Ta, Nageli (1849) ia cellulose-membrane 2: 
%Z4L, Tschirch (1883) i membrane, Bredow (1891) plasma membrane, Senn (1907) (& fine 
membrane % 2% TS Meyer (1883), Mohl (1855), Sachs (1864) i2K& Bie wrurk L, WE (1935) 
BMRA te b BATWS.Q Zirkle (1926) & HARM Ore Vv AMIGA Oz © &% DCS HB, osmotic membrane 
&Btrirvwwt Lo 

fe BoABMicovw ctw < id, Strasburger (1880: » 7 2%), Haberlandt (1882, 1888: 4 7e~ 


8), Nageli (1863), Sachs (1875), Schmitz (1882: 348), Nemec (1910: » 2 +7), Scherrer (1914: 


y7=a7), Carter (1919, 1929: »»~ : ©%), Heitz (1922, 1925: #4) zr LOMRsahoc, KBX 


BUECEASTEMMBEN THe, CHM CAMAL SBA, A-OGRMEGML CTA - 


Re LEDS ARR POE, 1926 AFC ROW Blt, toOPBWe eK LPH, DSW, Ma (1928), 
Senjaninova (1928), Stone (1932), Reinhard (1933), Hiize & UIE (1936) *% OMB, sbi, c 
DLLERBRICLK. 

tris, RHE ORGICOW CR, zy PF VAY aL OMMBML BL CS ( OMIM V3 28, 
Stone (1932) Me Elk, HITE O—AB A LCs CHEM L TAR MICS LOTCHSELTWHSo LM 
%, BSR BEA OM RAICHPKL, LaCie SOX OMAN LOR Z oH, HBCLOTHZ SS 


 DOCBE3Bo 


SEL zy F Vt y— 2 (condriosome) 2 dH MCHS Hu 5R Mico cit, BS ORB AS . 
ffbn, fA Bitavy Pvsaye-wapmbAP SLRS Ak, Lewitsky (1910, 1925), Forenbacher 
(1911), Guilliermond (1911~), Cavers (1914), Moreau (1914), Nassonow (1918), Emberger (1920, 
1927), Alverdo (1923), Friedrichs (1922), Mangenot (1925), Kirby (1928), Cowdry (1926), Senja- 


ninova (1927), Motte (1928), Cunha (1929), Zirkle (1929), Loni (1930) 7% Fare v, HHL ay We 


JAY HEMMM CHS EPS A*Xiclt, Meyer (1911), P. A. Dangeard tek UP. Dangeard (1919~), 
Lundegardh (1911), Rudolph (1912), Mottier (1918, 1921), Scherrer (1914), Noack (1921), Harper 
(1919), Lowschin (1913, 1914), Sapthin (1915), Krupke (1926), Bowen (1927, 1927), Bowen #6 kU 
Buck (1930), Anderson (1935) %#EMBS, Guilliermond (1911~) i, eBay Pos YH Aa 
aE Lic & DICTA tryve Lie BS, RIC HDA IL BVI Le BDCHEEFLWS#ZEEH LtH3o 


Loni (1930) SEARCH LC, HRM oy Fay 2 OMAR <eoTc, BIE Oo 
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MSeTk eH, Anderson (1935) 4 @#BOMRE avy FIUs YALA LOU PRSLLES lit 
(1935) i, feo =ay PIAT-AORBERBEL, VbMSaYPItvRw Ih AIG L Te AE RERS a 
BlEU, Schimper (1883), Meyer (1883) O#FRMOL5ic, MAMA AEA ORWI LO CODBHAT BB 
OCHS & Leo Sorokin (1938) it, ¥ x HK CEMA SNS LOS bay PYF (mitochondria) 
LLU, BRM BM CR SL LR VXAKB CKOT, COKEPFWBPFSTLUBS SIMMS hay 
PITT CHKMCHSH, RGIHKWMATAS 2 25, Yet rEPARIOKbDHA SM, OE 
U, BSCS, VAARBICTESS, MRACHCEE SDLNGHECESL, BRLEOC 
BSo . 

YOR DOM SBROMcCBU Say PrYFY-AOFH, Wy (908) KLOT, Fees 
(Nephrodium molle) c4ev.t, ¥%, Emberger (1921) KLOCTA¥F KB TRIN, Emberger 
lt, » Xi OE KRM Cit, HRA Say PU AYR aK SL LEG A RARE (Equisetum palustre) 
“C, Lewitzky (1925) 4, WFR RpoOsRBray PIAY- AOFM LENT, MRBMBUELLE 
2YPIFY- AOR mE CHS tmim Lico 1929 4c, HBB OBGORMcwYrc 3 ZAM HB 
Of OBR LE ABAH IC SBS LVS Meyer OR (1883) &RFFLT, Bowen (1929) it, HSH 
Pe REMOMUPC, ODP BE BML, —OlM, HRHCBATS plastitome ¢, fho— It, 
fib, D BAG IK kot chondriosome £ k(£i Cv.S pseudo-plastidome CH 3_ 

HMROkSK, veh CeBBRBL zy PYFY-ALOMMMB COUT, W4VAORRINDS 
Den, (hte C, MWMBROOPOCWSRHEA—RMORVEVSCL PEE ABOewec an 
tS Sharp (1934) 4, HBLe 20 Se Hic, chondriosomet v5 HSH mitochondria % v5 Sw 
BSAEL-FCHS SEL, Sorokin (1938) it, PROK SI, VRAEBOS TWICE MUG IN| 
RBS, fe td/IRO/HHBe mitochondria L kU, chav RAKBCHTS RM CHR CX SZLLTC 
VBo 

Cunha (1944) /£ mitochondria /¢ chondriocont <#(ELLREERIC OD, H&K MI5SEL, New- 
comer (1°46) /, mitochondria 927! (@#MLHozyPyszAy-a) EBELTHSO 

SILA HBO COMM PICS CEN CHSA, WFR CAMEO OL aK, hee 
LMS DWwizmld, BRR & PGi LCM te IN CH B © 

HE MAMAN e tbo PES wa, REBT HE LWA, MHOBAKIK, COR LW Ras 

ESWCHZOG, MEMS OL A cHBRBEL EIDE I DIL, IWR PH 6 RED CSS, 

COBALO CS, BRHRORELDM, BBL avryvay-wziLohe, fe HRoshlr to 

PASH L LC, PAORROMACHEBL, OF CWE COMAACLSMALMMALRLEo 


1. 8 BH 

DF ict SRR Rie CALPE EEL, £4, PBEPSZL AK, EBBBckotu 
225 CMR Leo LEB OM O— Mic a PRED URS SMR SV HEE DO CREEL, ER 
MiEiRT ra nyc 1 ERBLCKR, 195% Fr aA-AWPCAN, HELV UCHED - YR COREL 
TCT, HP eY RASTER CRSO Rete 

HNO; (1.5%) &4u-lt KOH (0.1%) C307 IRM LAK, 2vEL CHM -— TYR CREEL, BS 
Bult 60°C OF -CHA BRULEE, Pa - i VHC EL CHI Y EASTEMCAS, Benda HK 
“CEG, HNO; (1.5%) Suit KOH (0.1%) -¢ 3077 AFEL, AX¥EL, nigrosin, Migs - 3 v He, 
gentian violet, methyl orange, neutral red, methyl! green, brilliant green, malachite green, aniline blue 
trEO 0,1~0.01% 2k CA4HAMAAL CL EW, Chior, nigrosin ALE Qe kW. Mitic La 


ede 


s) 


ie ht ty A ek a M36 HK 747748 BAN 25 I-10 J 


Cour yf, Navashin 7%, 7 » ~SBKIEHE (1%) EM TE Xo Benda WME KOH (0.1%) Cw 
L, nigrosin C#felKR OM, MKEK, KATUSI-“hEFSTEMCHS. Ek, LaCour bau 
it Navashin ¥&-C, 2077~12 pe L, 0.1% KOH i 1077~12 BALK bu An, RiEZ 2 vy CH 
BLTKATUNIARESSH EVM bhko ER BRCRLCHET OMO7 4 AA K-EMWS 
Hi: (Heitz 1936), vx 2#k1% AI, = a vy 0.1% AME SHELIA Le Ree 
C/E 3 WEL OR DI BROVERTFONSTCLESRVCORKG HMOMAMMERAKIK ale 
fe ERIE Pics b OK OWT EIOMWRET OR FU AMMRHE, MRT 2 2-7 iis EIA 
LEB, T7ubo awe UC Heidenhain Qwyyer~ bev Vy CRE LEMALERORSCH 
Ex ticg MEE LCM, BELA. e-shh (Selaginella) ev, tOKD>, 27h, »F HD, 
fittiwoe ( DL OMMWEHEo 


2. BECOUCOMBBA HAR 


vo hein Cit, TERROR STUB RIRE Loci), ARMcHREASS, KRROWKK, HK 

BMW Fev SSI OULINKFILYORBADCIY, COMOPCMHEBAS( KN THS 
[iil 1 TEE AE © AR ie SOME e, EE, MMA Sy MIC LOCHHELK LOT, PR 

KEK RMINCLOLBLC, TOMEAR LTS RAMMERURRKALSER C8974 VET 


AZ RELKLOCAMRKAZSETER SS) WB, MkBOMHB Be LF _ CHORTSL, ARM 
wWIRYOKROSOEVCHA7CLEbHPS, COPFeXvABNELC MRL cCVsceuyeyv, Ek, 
—PEVOUT, HIS RokH SBIVARECROLLTIVOKRRMOF ey LRMOTHSTLERS 


Bo COFHYE “Ha xev (green spiral)” LEER COLSRBRAy Khia, Accs 
~ PBEBSTLERMCRS, 
BRA ey id, LAE -RARERZATLIUSSB, 
% OPRAH RAP EA WD ed it BU ORR RIKI LZ, Eh, & 
CALCAMKOMERSS£ (CMM e-st > CHhiR 
FEL ICME Cit, ROLTAETAMHIRCER (HTK 3H 
BAS V, PRA B IC It Re, BNR — & vy WEDS RIC HERE 
LOUwSsctkt SS, COKD, “Hee v” BLETSE 
CARICB THSZROICMVUKALSCLE ESV, ChE 
MAW grana LAR STCLU’UHS, CHEOB Mi, HO 
Fey RECREADMLEDS ORV, Per RMBCEDTO 
SEOK, COMMPBMMCALEVSOLA< MRCS 
Boe : 
OO ORM PbS “HF ey” BPA CHMBLT 
WERDTHEPESPIAAW CHS, KM, teniete 


fia] 1 xca, 4500..a~c, HiRthicds DORE CHAMP EDR LTS EOLBALNS, 
AS OBER CWOUNRL & 3 ¢ te). RE SEARSRIL HKD ey Hic — Bes EN THE LOCS 
~TYHRCHDELD. a, AVWKY om, EIKAY—-KeSTLASV, Hico~SL5K, 


¥.b,c, ty FIVPITI*Y, d, MR 


ECIC granada OARSL AK, KI ey OPMALOR 
DaTviVe CN AROMMLEAV WR 


2D OF. Cita} EC, RROD ICHMT SP LSS LRDHS. A 


Mam Sy MICLSEL, HI ev ATH MY, an 
PRG IX OWL SELF OPKEF TALS, 
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SERB OA RODD, MM ORICA D ME k SICIKHILT LES CL&ABHSD, MIMD sviee 
2 PREDIC KLOTAOBAKL, LEMCOLSeHMRURS LOH, “Meguyv” te KUREA Ds 
Meh OT, PHBICS FUME OTCFOL ASS (Mil do COMALUO-MCH DV, HEM OM MIA tb 
OMS kU HPD, FIC MIMeERL CU SLOEMbNS, 

SRERGE PIC WG FLOSS Cte BL, Fey MPA ARM Cte U, WB — ICP MPS LDIICAZS 
MS, CHIEF SY RILUW EAT, MTWICALICC CREBSL, MI ey BWML Ce BUICK 
HEL, —RGMOL SCAR SGSLSS 9 WELOS 3 eH —PIBIC AZ SIEMAN YG, DE Ethic ae ¢ 
LILERORKM, HILYEALBDSELICHS MRY- SYM CMB, 75% Tr an mice 
WUC T, Che MTL VL CHER DS YE CHS DIED? ey OMRKCDCI KGS Bam 
RaA-SyYRLOTHMKALZ CRB F ey ROSCKEVCHSL ABC, MBO CLE 
Ik, HRI Y OBOKV CHSCLIAAMWOM VC, fil2Qe, f +e b OMG LABARY — svete LE 
3 PIRIEA VR CRE LKR EOCHOT, PLO NER OHI ey -CHS— WBE MICE AIK 
BANS o WHOUKIAFS CRU KE 51 (1940, 1949) HF ey O—-MICHRLICBST, Lev 
RACKS 6 


FYFIVAFAVATOMOLRAOMMH cl, 1~4WOA MEMS VY, Midohicc hn 5 we 
HOP AMSEC SS (fii 3a~d), Oy SAR a — sy HOH LTHEIMNG Seok, Maw 
RESUS MEAL MOL Si, PPBRCES, TOMCLMPORMALHZ. MOMBe MH 
fig OAKRE & OA] cid fi] b  OMHPH ASH SLBABLHSZ, 

Balko - SVR CRALETE NF GCIAS BVECMABTSL, BEMOW Mic ( Sim RR 
BAZATL So THAHEMOW 
Aas, FAV he ERR OB fayic A LI 
Hi LC, RAMOKF ev O—2KL 
FA ORIG RIKE B—LiE iW 
SHKLOCHSY (fM3e), co 
FAV tie RR & [IK OV] AT inte 
Xk OREO ARBRE Lk, EPR 
tA SSRO0LRbNS, es 
Dk 5teheiklt, FC Sapéhin 
(1915), Weier (1931, 1932), 24% 
(1940) & Fic koCM HAAL 
ear, v okie ERO 
ThLABNTHSBO 

Fev hed vy ORIEL 
OBB roOutTHALNSA, 


fal 2. x ca. 4500. a, WHOB CHA bhke~awruey oR 
SH CAM ERE Le & Biche LEB RED 2 V ABP MICAL DICK 6S. & HIeY. SM 
UL Les ue risa en, & eh. b~d, mess ic 1 BEREMCEE L re HP OBER. b, 7 YF 


: : ‘ verve, d AIHRYY. CO, YLIOEREA Eb OM 
27 ey AAR OMMHLE TR Red : wag 

: _ BOM ey (ty - sy). £, 2- PRG D RA. 
i Ce ray who 1 fi Potamo- Cie (ei) 


geton sp.), ¥ feHiykH ase xv 
ORC LO CHILI (>>> , 
y Crinum asiaticum var. japonicum) Lt%OTWSTCLELSV, HR CHRIAtYOAHLZSTCLASGSO 


216 fi yy sk 36 3B AS 747—748 BE WA 25 44 9-10 F 


Eke, Fy Fuetwy2 (Dendrobium) 
DL SKM LEMAARTC, BF 
YIEDOTHS, LeBO THRE 


\) O HZSZ%O%bS0 
AV, MOWRERKbDKOT, FP 
= — zZYRARK&EODKOW CHT. 1TF 
a = Fa (Spirogyra sp.): tht OM HE 


Delt, MBEAE-RRAZ 3B, 


A ape 5, PEUIIS SUPE 
Carnoy’s (3: 1) H#%&, RED Py 

e WC kLoaL, POW MvswoORE 
Was BEHSTERUCRE, FOZ ZX 
R-HSWwlk Zeiss O Trichromfi'ter 


eESL, HDOEETALHSHS, 


d 
2. RYE FA (Zygnema sp.): AWC 
fal 3. x ca.1660. a~d, ay FID Fvat7 OB OF Se it, SOA ehR aa (, sev 


oe ee Bgalssi pie acu ARI WB, HHO7ZZAZ-S3u 
BLe AY F VIFY ATOM OM OM Ke HMO DOVE 
SAX S Bip. Cif ) ft Trichromfilter #Ajwat, Pea 


A, Carnoy #Hl 2, MRR - sv 
HEA Lio evant ‘ALB 3.’Tetraspora sp.: Trichromfilter @/lvw3l, BPERABICH, 
SDH CHVMEC, IXY BAZ, RGRD—s YHRICKLSL, SOHOCTMVERI LY BALE, 4 7 
FARE Nitella sp.): MRED — 8 VICI EY RAZZ OD. Ye FOE (Chara sp.): BEA EB 
KALASD, PROP, 2 DD CHW KK % vy PAZ 3 6. Riccia sp.: WEEE OFF Ic, EMbK 
#KP @YARRRS 7, Mnium sp.: AGE CIABIRIC AZ 328, WEIRD — YRSSWA2— PREY 
MIC LSL, MA erv RAZZ, B. Volvox sp.: ¥yiRic BZ 3 35, LCZAECARI eV HEE RL 
“So 9 JOE (Ayédrilla verticillata) : MER - 2 YH LOT, BRA eYBAZRZS, 10. nz 
 (Najas major): 73 = OBAic tore {bape £3 Uh EILAS Bo 1 (Potamogeton Sp.): RA tv efit 
TRG, AAK KK 7k HIE BCE L, SILER Cie ¢, FLU BEARER & Sa CHE KO SD RKBKROTW So 
12. FYANSvy (Chlorophytum 5 OR /Efigis kw Carnoy HELE, HERI EYREBRLYHW5SS 
13. PYAR (Amarylilis Belladonna): JAfij, 14 YIFAY (Cyclamen europaeum) : Wii > 15. vy 
2FI9 (Primula sp.): Wii, 16. A=CRTY (Epiphyllum truncatum): Ro 17, YHNRPH 
WA (Petunia violacea) : fA Rij, 18. ANZA (Crinum asiaticum var. japonicum): FURK AZ S 28, 


CHEOKL:L, Myr CHK 2 tr, ARM ie 7% vCHS_ 19. Euphorbia SP.: ATA 7K wT SR - 


Rw, MBICROT, AOR ARES Ds SMV He CHL S TS 20. Dendrobium Sp.: KARO EIN d 
HDS BKB bDHTHS, Xb OM MDF DICK MICAZ, COMPICRI HBS SLU, 
Carnoy 3% (3:1) [EGE, BBMR — s VHRR LOT, LABKHI eV ERECL BCAS, 21.7 
2YYAD1E Amaryliis sp.: Dendrobium. EMR CRBAAL HBS, 22. Atey (Narcissus 
Tazetta var. Suisen).: KW FEY ROKRTHB ROTI 0, ANCAP OHIICAZS, 23. RT 
4 (Polytrichum sp.): *:¥8-crt, IFEX E—-RICARS ws, Carnoy HVE, HMR — sv wicks 


~ 


£, DF MICHI LY ERALH5SS 24, +X (Hedera Tobleri), RA LY (Nymphaea japono-koreana), 


LEFESIX=P (Begonia semperflorens), 7b CRhodea japorica): Ub O44 Cit, WY — sv 


WIC LOCH I RY EH5SB, 20. Petunia sp.: GOCE SKS FVM CHES ey canmeceane 26. E 


a. 
=e 
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AS42AY (Stenactis annua): HGCA AIC CR, WER — 8 VY HE-CIL, HLF eV RPLSS 27. 
AVY .P IIH (Phytolacca americana): Fev EAA CRAIC OM, ERE THIEE CBZ Bo 
28. 4F 29 (Ginkgo biloba): ho evisebH TRIE, 29. KOEEVAGY (Tradescantia 


| virginiana): HERS CIAKIRIC AZ SM, es, P77 2 R-KkOT, Eel, CarnoywAVEE, WEE 


Dr-TYMRCKEOTC, HOTCIN, PPKVRLBPZ 3 

PAVAOVAE Le MON Hic deur Cit, TOMER UM OBA CDE HOF ey RE AZ 
6, Sitbb, eH < OAMPAR Cove Cit, YEAR Db V Dirurg 2 BY (Citrus Unshu) 2: 
HOA RBICOUTS, HHOMP, FEYSDLNCHSS 

Fe HGRA TAR IC LOT, EOL SIMI X STE MCA SPLWSLCLELEXRTHS 
EDEOLSRHRERZ SHES, 

55~60°C OY: SMBS SCL eCLOT, KAI eEY AW DL eSa, BAK USRS 
ERSV, GAM MMTSL, HAevices, WHBMLC brs, MYC, BHAT 3 25, 
RI eYAAZIr itr So NaOH #2uit KOH (0.1%): 50~45 47 CHEF ey KS, 15% TH 
2-2: RBA TMOL SL STEBL, M7 eY AAW KS. 1M HCl (60°C): 2~5 FRM GK 
MEF SL, MLS CHF evIUOURLT, FeyYRHZS., Benda Hel, 1M HCl (60°C): 54 
fl] HCL ide bPTL, MFeviAPLSR, ®OHTIT CV, SAMBA ey % ERD 
ii 3. Benda ye, La Cour jf, Navaschin jf, 7 » ~WMBIE-CRUEGe, HNO3 (1.5%): 30 F-cHia 
5S CV, FeveEeHieOUHS., La Cour 7, 7m ~AREIGER, KOH (0.1%): 5~10 FCS % 
vida 6S, Mee KOH (0.1%) 4077 BMG, Fueviatk( P23, 

LCR PIC MANO MEAL STE REV, MOLE CHMRCES. COHP Millon © 
Wes, UCsa—vy bE CBC, BAMLBZScCLACAS, LKB HCI MC, lénhepcl psc 
bE, Bi OF LOM Cd, RAB, CO—-CKOPER( EHSES CHV, MOORE 
LOMM CH, TOPH-DOAKS( ENTS COMM, BHMOPES 5 MMOKBK LOTS 
BOTWSAB, RBHSSVAHRKCH3Z0 BvEOMOMMPerrOOMRBOhS Lach, RAB 
DHSBORMBBKA, Fev tWrchso FAPTSERMC, RAMA, FOC EnOMF 
KbOT, FHEALAL RWC, COLE OPMBBP KAS. BRAMMER F &Y LIL, ERME 
BALTWSTLEMRSV, COMMKHFeY P, BaF74 FOREACH ZCLEL HS, HCl CRHL 
tc, BM Oc bance eb, RABAOCVZCWSL, BBPCAY CRMLEBAKUARCSS, 
Nigrosin «xk (#0, Benda jie, 1M HCl 60°C 25M K LOCH ERED 3S LRA 
£4 ARS 

zA¥F (Equisetum arvense), 4 x7 7 ECAthyrium nipponicum), #7 74 vx (Adiantum capillus- 
veneris), 2 wRYIT (Trichomanes orientale), 7 = 2% (Dumortiera hirsuta), 9 +7 (Cono- 
cephalus conicus), Jungermannia Sp. TA? FuO1 fii (Spirogyra), » > +» + 7% (Tradescantia 
virginiana), AA YY a4 ee (Ocenothera Lamarckiana), ** (Allium fistulosum), » +2 Cris 
japonica), © *AYaxAyY (Erigeron cnnus) LE, WIR ERMICATE CRIA ey EALDISM, FT 
227% (Dictyota dichtooma), + 2 %F (Brassica chinensis) OJESbOREBHIC LF uEYDC URS 
u, COpPKm#es (A CWS, ChH5Mid, CO—-ME 12M 6 Dwipricis( b, Fey Hilt 
Hi} 1c te Bo 

FA Pea (Spirogyra) Clk, WEE OLAS —BICHEV, Fev ACEC, Mhsnicwes O 
BSEOSCHSB, COFLYIROMEB IRI, AVAAMASV, PRBTOMMK, Re 


FUBAZLSo COFUEI~BAR( Sw, LEAETCAYH, Li, BcHvraIBcyacys (i 


a 
. 


218 ht EM Be M8 63 B MH 774-748 HE Mam 25 4p 6—10 Fi 


do THE F EOE IDK DUM ICIe CL, ERROFUARAKLA HH, KAWIKRIOWT, 
Rowan, HBPe vr OL SCR RMEICAZL 3S. EK, VEY RODD LMP BRO & y I 
az, £6 01% KOH c2KP{ DANEEL OCH, FURWLOKbdH, IK YROMD RK 
Sev AWE CH So 

ROSA YRORLIPHR VAY HFOO-MEPL NI —bLLELS, BEAM CV 


OL, PARC bAPhOT, HILYCUREEOPTRKOTCOTHEBAK, LIELIEA SNS. 3 


vFVPI~3aAy, Eb (Rhodea japonica), *¥, APY YAIHIME TA, MOM CHI ey 
RECMSCEMCRSH, FEYIMBMLEV, SBIVASRVKS ENTEBBE, HF 
eS vyOMIcWmicBW we FaAEBAENSCLMSSOGC, MIC YOMARRET, RRR EDLCAT 
WSRFCHSTL ANG © 

AF¥eVAYH, tHavyast 7s, Jungermannia, *¥, 4277, vee (Chara sp.) 
weit, Lackke er Bac Cus, LAPBBpPrenci( L, MAxe vr AWBSKwds_ 

CD LIC RDS OUP CHI LY OELAERZAIWEO, RELA Jungermannia P7 VS ATIEE 
Cit, CHELAOLLM AKAN COL, KIL VYAOCESRMBHLeEV, MERA ey & Or 
#2 bn, : 

PCM LEL SCI V Mt, SHAG, WNT SL, KAWVIKBHLC-RMEAL3IL9OL MH, 


Moxey mB, KHTSL, PCC MSIODES CHS FHEATTO-MEKTCTFUAI-PL, 


0.1% KOH £7 53-—hoOfltrcmzZ5&, HheevRALZSLoKRV, ARAVIAETBR7Z EY 
ALPACA PP RMMECHS SO, WK CHEE Te -°F-—- be 01% KOH OPREMZASL, HI7evaH 


RBLAKHS LHL, LIESC FSLRWMRES. FY FIPI~T SY Ct 01% KOH FURS 


Peel, RAC buoOeK, ELAPLAZATWHREF UY MOCKS KWL S_. Jungermannia 
Sp. “Ci/ERS CHEF HY AAZK (VWs, 01% KOH £4 Alte bevoart, HhaxevaiM< tro 
CT, EC HZ ISMAOBK HM, BKEOPLKI TSS 
FRU PRPzPaeaevarlaomipicie( me, BSvit01% KOH tite beet, Beery 
PRELSICFSCLHCRS. KOH AHMBOMMEC DLT, HI ey OAOLFMMELOLO 
£#2Z56n3o 
50°C (< bWKebeKEHS EL, Meter es SIBARBHV, LN Hee, 5% WERE, 01% EDD 
vWR, 0.01% Zu aMk, 0.1% WM E C30 K Su SL, He evar inv, Mewes 


: OtTLWeKtrao 


CHEOBS A, WPM LCAL THI LY ERSTE CED, BP OSE TM AEE es 


eer ee Pee eine en 


FAT PASH O_OMM CHI LY OPLR5EL0O08, RUATMECES CrZCE MBM INS 
L, RRA PRTSBALALH, ve VISORBAMME LTHZROK, Wmrhoe ey a5 
BOELLHS EK YH VIECAMPIKEE TH SMB TC, —HSSWMLERF & v ORAM BER IK 
ECOCH FEY OWPICALSLOMHV, ChHEaMRhc—Br, SSvKaKF ev OAR WY WEIR 
BK bEDOCLES ST ELRSHTW SB. ' 


* io as Wa ORea om, Te BUI IG LT HEF HU BAZIKE (mS TEMS, Hk? % 
YA SRB Li 6b, BYR OBELERDK, HF eV BALSF CMSB’, PI Te BI, 
BROL FID TRORF HY EOC SROLHS. MAHL OMB (18) eine, Yra7re 
it, SPW L IR CHIR GER OV SKF eY) APES BOR BEE GR CH EORK 
PL CAMAR eH bh 3 AGRA T 36 


: 
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TMK n, FAMYVY, AMR, EFI YM EAHA MHS BVM ES ( HERS MBC 
DSB, HI EY OPA TUBS, CN EOMBCARSESICFSZCLYLCRSL, NCI (2/5M) 
ie EOUSBEAE DEV SRLOK, MIL VYORRZLOEAZICK LE LTLESC LOLAT, 
AM ERIA eV AROMBL AML CLOT, MILVYRAADMLAOKY, Whe roeuFoeLr# 
Robie 

FY7FVYI~ ATOMS, YWO—RE Benda yk, La Cour 7, Novashin }-Chie LUCK, 
0.1% KOH 12 nFM An, AYEL 1% RRPEZ Dvr COMM RG, Tran thn, een 
DEANNA Y ACEH UCHI RY OKATUNFI-—bRCE 
om, COB ER, MiyoMMckoc, Me HORA 
WHOA CHACIS. HEKILY=Favry, Hie 
AwThAY Uy, 1% 94 b 1% FVYF TFT R 1% 
vex AK, 1% =A Y, 1% aver HKeEEAVEB, 
PEPE7 PD vy BHRLGBRBL DOK. 

BIMROL SC HSM Mid, WEAK Ch, HIuY 
BH BRAZS L5CrS LOREM, AFF, ARIGF 
U, Det, RYRY, VV BSATVRE CAWMSVEH 
Cit grana BALZSMBW, WAT CARA ey Lieso VIF 4. vas Fe OF8eeee. CIB) 

7 CLE A—-HICAZ SB, Hike bY TPS te grana ; 

CHU, UICw Lk OAM bu) —MIKHKA ce YE SLOT. Ll, WIROP KOM 
Cit, WSWLCACEHRIEYIRCAL, BRHOPKRevbwsev 74 F (Cpyrenoid) HHS 0 MF 
BrCit, CORBIS bicWa<wzS Cl 5)o 

Y7 27 OF O HBC, —RABELOAZ SLO, MMa- sv Me kot, LewKveO- 
LENKA ey BM (VA WIRE) ERT. Ek, WHHL LORT LRA ev BAZTL Bo TOD 
ChLpPbRBEMC EOC, HA ev BCXSLWSCLBBEZ ENS, ARCS BMW grana JKtE 7x 
YHA L ORC, GHA SY), WTMOP~<OMMP CoOMK, PAWMCAA, EKHWFSIviE WSF 
PLANT PIC HS Rid, grana KCHV, THEA MERA SIEFSLSFRWASTE 
a6 granas> #7 ey Lv 5H MM OM LESA LH, DEMFOE Ca HB ia BMH) COREE OW 
emevVdbeLBLZ SHS 

TK=F7 ORC, AM CHA xy BAZSB, Lek granaDPZS7TLAHSV,.LH%, UFC 
(ERD YAEL ICS, YY ECHR xe YL grana OMMBARL VCASH, Kk, grana PLA e 
YRS DOSRHPLHZ EHS grana O8MMLEMLADK Ro PY VY aVECE PR VK EY BE 
HECRZSo CHEOPFREEZL HLS LRA VK, ODEDSOOMKAGSLNS© 

1. DAKE EY ERFLD AVEN, FE, PY v ave, 
LOWY FHM). CHEORMA, ABM ic BHI OA Se Lv 
C2S_o 2. AROUBC, —RHM LHF ev HEL OIC MEAT 3 
LOY y~VI4, PFA, VIATEOH). CHE OBR, ATA 

- bF>e SCL MCAS, 3B. Grana HMR COST SHCVSE 
D(enravu, r»v207%eL), Sec Grana OWRBRchrOCH Sw 
4455.0 Ei, Grana PHILLY KID VMDSRAPORBK 4, 
COLOFOARHSCLUSS (KLAZUEVE), 4. Grana ikl 
MP eV IRE OF ICMAL5 SRO (2¥3, ARIF, YutT, lS. yr t7 ON FH 
Re, TV BATHRE)o ; Om OM ORM) 


i 
rs 
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CHLOE granait, ELMAR IeY OMB, HAIL YA AOS( LHR, BRO 
KEW CMBD, MULE CS SBA OMI, BRO granaz mt, HAey L OMKBATIARLS 
SBLEZENS, MIeVIAMMRME LCHLHHSTLUSSH, PAL CLRIeyOSSdbHEW 
BALSS, Lel, MUCHEMICLOCTHRTSLMILYBPATL EDS, MARLEBLASTL 
BCRSo Ke, Alc grana L Offic Ml MMicHk7 ey OPRBTERLHSMS, —ACWALM, 
S28 © JCM WHEELER D&G, grana £ Ofc MAIC EAL ISRLOLMdDNS,. LeROT, A 
Ryire% grana 2#kGF ev L Of cHHBMEwWTAIVISL OCHS, RBCLOC, HX Tv d MMV 
Sev oOittinhes (bet, HBS0KAHMY LY, grana MME RAR L Ie YIRBLEO 
MIC ABR EIT bt 5SO0CHSEB, COBPCABRHABE SE ( AHAB, Chic MRBHAD, 
RR BERK ECDTWEOCARPAI Do ILRORDICNATHSE KOPF EYRE AOS 
BRED, + ASC bSLTCLEML, O MHI EY EKA FLEYROPZSLIRMSELWISRRCS 
bBo YI ATCHOF OLS KRS 


ti Ris 
GxyvH% BHetO’LD Hexev EE 
Sturves7K O + + + 
1 N NaOH + +. 
1M KCl Se te O “ 
0.4M N#,CI O - O + 


TFYEST MKC, BAR EB, FeEYRAEC PAC 36 BBM CHILE Y LER VSR L 
Cy HRI SY ORATURBLOCS, --RRHREICHOT{ So. 1N NaOH C3 HMB ouTaALEAL 
CHV, IMKCI Cid, BMLIevRLLVCSK EH, SMM CARHORSR( BB, Moxey RRR 
2UDSo OAM NHC! CHAMP ORCL, FervRAPRCCSL, GRMOBSLEMAS Cb 
CHF CVILPRTK Bo TKS F OH OMB COUT, OFOLSKKS, 


& 8 
Gxyvy BRrDLO RF eY AEA 
STOTT Yye=T7THK . + + + + 
O ae O + 
.1M KCl cs + Oo + 
1N NaOH + as we + 


772k, 0.018M KOH 3 wilt 04M NHjCl HC 1 IIRC & FOE RRB & O30 5 04M 
NHAC] th Cit tS CHS &eY ERT, 0.018M KOH ig grana L#k7 ey L Or BeAZS, ry 
SS TIC, BH OAM ES ¢ DA CHRICARELOL, HI RY BARTS. 1M KCl Cid, 
BRM OMAMS (DAG, grana ERO, HI LY ERTFLORDS, 


COLSK, Hh7eyY Ket, grana RHEL Lic HRL btrk, RA ey elk grana AZ 


£6 7D BRM Ea LS (RN OL OOrICg, grana 2B dS THAIVEBDK—-MLALZLOE 
63), AAS € DLAI eV AARSLS CHS, aS 

TZ EASOE SICILY OOMKHRSE LOL, NAC REKLOT, BELMSeveLacn 
CREEL, hI EY ARM MOTLESCL DS, BRMOWM, KMCLOt, Hoey aw 


AED, PARC MORVIFELOCHY, Tk, HEY OMACLOT, grana IRB, rev WES 
I S2USEROL MDH, BHic, CORKS MeiMId, Ac KOC, 
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CID MBH CHK-M- 4D: BBwMROWS im. Non-radiomimetic compounds [2Dt-T, 
Satio Kato : Cytological effects of certain chemicals I. Notes on the non-radiomimetic compo— 
unds. : 

Lovelless Ji Revell (1949) (Lise &@ PAF CME OLEH EY 5 8 HECHT eo RIE 
=E 41 non-radiomimetic compounds (C3... Allium cepa, Allium fistilosum 2 tp & L Corser 
CHSv* 2, 3 OFERXKEEOCS LICHT S © ; 

RG AD 1D UR RAEL OVER, 2) TAY 7 FLY Re, 3) BABMRPICDT bik. 
DRM LER SOPICT BNAZASDERDHIS, 

LD DEBULARMIO DZ CHS CZ REDE» GICINIT SEARO ¢ EGAKOGUWEMLETR + 
BWR CH 0, 2) SAI - BDU - RRO HRI « FATE OBWE CS 6, 3) EEE 
DH 1), 2) CS RHBReTNCeENS, Mt CHM REAKOMK: FY FF FIV 2-H 
_ FGI CSD SE BBO RGR * SETHE E CHS. DE ONMMIBDAICA 6 REAO RU DRUE, 
REAR OBRLABIC KOCH ES TANIGMESENERIRCES. Y HSMM UGHA IMD * BRORE 
AOE LRU BS CHS ADD, > SS RPECHEDL SAE MLRORR TOV 7 Fey (LORE 
fafKO=27VAFEFA FRET discs (SHEHICMICS 1S MoM bt Cv+S— CBauch 1949) BSCS 
OCR MIAKD = 2 2A TET FET IY 77 ey OFLA L CMM ALRLMIC LS BO LNB 
2S, BBs CAI", Mn", Zn-, Fe’, Cd-, Cov, Ni-, Pb’, Cur, Hg sae) (t 0. 1—0.000001 N 
DUPE Av. bt feos MEX TE EE LIS SL OBO EMAL ILS. Bauch (1948) OMFE(ENI 
DGPTTNCE, TILDE, PAARL VLE CHS 30 SIRMURONRD BE OBIS: b AURIS BE 
DES, MRCOG EN ORM C (LHe ¢ OB RILM Er CHS & Bit So 

C2) BR BH CORK-B68-4D: 4 FAVORDBIOOWT Akira Yuasa: On the centrosome of 
Ginkgo. ; 

HAICH KOR AS OM, EX NOGBAICMF SNCS ds, BC (LEAMMO CASER CHO, E 
ABARAT DS Lv. BROW EDPRE, bDOAWVITCL< EACHASd, F237 CH AICH 
BCS, {FAV OUEMOFEFL CG, HDMi CSS tL, SOBOMMIC-OF OH DAVES. PPK 
HR GCHURAILIL AT, THE Sp ¢ BV CK Sv. FALY AE CAGES S EDT ANCHE LUEOXR ASD 
ZEDSE Svs, HY Clb7cv.. PMIMICOU OC, BEALS CLL, Fils WEPMIOBE C1898) OL 
5CAS. AGMA Cis b, FOMPEOMWDBAGNS. EXICEWERELRT. Y KH 
Pics. CHEK HMA LACE OC, BIN Ce PE BASNSds, AF aAVlCorTh, CO 
L5H OW ARPES So BEACH ML MOLIK SDYAWICOUS EDC, YVUFERFYIIY 
CHT SLO, BLAKE OVAL, Y THAMES, RECA OMD OE OMIAIER < ICS 
How -— - FVABMSNS ; 

C3) PORBTE— CRICK HAD: PT bE RIV OBR CAO Sakuichi Oxasu : Apomixis 

an Elatostema laetevirens Makino CA preliminary note). 

LFF Oxrzbhxk#29 CElatostema laetevirens Makino) (kk ¥ * 2 9 CE. nipponicum 


= Hi ty @ HH BOH B79 mA 25 42 11g 


Makino) (cy SoskS ICAI C30—50 cm) 24FERA CHRIS CLA, tKHMROW Beek 
OMNI DS E77 LM RICAET LL CS PRL Y VOSS 77 OBAEILH LLL HO CU S0iv-s be VIE 
EMORITHG CHO TH OMI CLT A ET EMLARUICHRTS & Ld %ev.o & ORE PLMMET EEC &, S vite 
AER DPS URIS CEUCHSo MENT ACACIA DARE L CHS CORY VEY 
Ye he AY OMSIEW REMY ES Shy & LH DPMS RL CE b © OMA OHA O MB ALTAL IB 
MLC So HSOKORBELBRL CAk, MOV IOMO Hic Ad, b BBS Ft Ce OE AE 
PAIL CIT <, CL CHPFL SOL OMe < 3 HOPMARY FT 8 LOMEL TAT S. Hilt generative 
apospory (Zk ) AMUN SPAT IES (FS. COMINCBRC LOCH DUKA OV Te 

A ODE CBoehmeria) O14 & 42 (ARCH So TKO b A 2 VIC CH DMS FER bn ER 
«MOMS EHS. fil Krause (1930) (Ck4& Elatostema sinuatum (t n=14 °C, BAPS4eRKitc EB. 
sessile ik 2n=Ca. 54 ‘CHSLVW50 AKO Llatostema OU fKBIAALVGEL CE Devos b eR AY 


SEL CV bY ILILS PAC KID CHROK S SEGRE TH CE RALMA OM 3 HOKE SEBO 


TH So BH hea a Y (LALO BPS ARE & DRI MBE CES 5 L BbtS, 
— C4) Rem CK H- Az) : FITRITCVICRT Katsuji Kimura : The problem of sex in 
--Coprinus micaceus (Bull. ) Fr. 
ee — ARFBICHS CORIO PEC EST 4 PRIA HOY 4 27, EDR, KMBPTHOE 4 eRe LAHoOgoie 
REC RIC tS O'C, AMES FF XTICMCRML EERE METS, 2 MOUPAEFUH AL hex 
18, & 20 D PANE Hae a A & MEL (CO Cia PE A EA RARE B BI heterothallic “G 
ue : Bb HO tetrapolar ‘C44. FRAG OMRBRAICM CHC 2 MOMS linkage $4 yO s Kes 
ORG ALHSTF RA L b © 110 ORF ee RIK OV C (RA FFOKRD!S linkage (LAL BA te Dyfeo 
AE NSILHD 1 (AUR FRA & ULIRIC AE Ue 2 NOME RANCH S MIO T HR A OHA BRE ORE 
RARE CHUA & te OR WCRTRIC HS TILES PER EMIT AIC WD BUNS ZOLURES, ARH © ta 
ROP AUIC AS ERM LAO TOW HCHO, MAHI clamp-connection #4L 
BERNE CREE 7 75 10 OMNI AIC TK ERT SoA clamp-connection 4: #74 
“a9 FHI PRAO RUA AEF SBOE EORVEALAAIAL EDO, MBMABAICOR oidia vt4E Yeo 
——— heterothallic © % OIC HY CHANIA WT) SMG ERS & Bs RANCHES Sob Us 5 Bele 
os ! Vandendries “1c k b 44% 8 2-CUSBovi5 7528 9 fh A @ EL ARO MIF SEI 38 Shee 76 BS le 
DSL RURIIRA © SBR OF Cl b BER OFC LAW OPINT R288 h Vandendries 
® hetero-homothallism i/L#, C/LE 5¥I% OOKWECHS, 
C5) ME AR CHA + KH: HAD PA Ulva conglobata Kjellm. OS3ESHISKT CHD 
Kazue Fustyama : On the life-history of the Ulva conglobata Kjellm. CA preliminary report). 
PR AEC BNL CIV ARNO 2-6 Swarmer O*fotHer DA THESIS Teo AC GFP (RSW HL 
ASR SLORD ES Hv BALA LOCES. C1) GARE U. pertusa & DEB It 2~4cem O 
— AKOMKC Sy. C, IoOtkys b Hoye Hers bh, fil Pertusa “CULES EC FAIR © ERRATA 
. © SAO OAR GMD ¢ VMNWONS OFFAL E05, conglobata “ChLt-ORRE EI OBS 
RECN BOT | Hi CHV O'CAIIEDK 9 C2) ARMM 74 FRO 0 eR 
a MS t, IWF ORRAILAIE 4~5 H& OIC. 5214_ C3) gamete, zoospore, RATE CHOCO 
(REE RAE HL, WuiiciIt & 2HROM EL ATS. C4) APA, gamete OM 7 AFa~ 9 F 
is 7) CoH] 8 9 10 ANTHO. ASS 5~10x2.5~4y, CHRIERS, dia. 3-5 y). TIPLBNCAS & OME 
a : wee BRCv.o Pe HTSEPEL C+) ‘C4, 4%, zygote (22 DIR ICRU SZ C5) AMER, ME 
© PILAR PEWIRD % © & RBILO27ev> zoospore OM 8 AF A~10 AEG CRB 9 A HD. AS 
© S 6-12x3.2~5.0n CHI, diaS~6u) MEHL C—), C6) gamete & zoospore EIDE S 


BD, UIC CHR, RBC LPR e LR REV .o TURBAN S21 gamete & zoospore 
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Ze zoospore FH ATAC LEAT MUL FA rev, C7) FE4%— zygote £ zoospore M¥S4GBRUC ILA SEOK ME 
ILM evo Hiwele k OPE Lem di < ASL RoE SLB ICD em ope, WAGER, WEEE 
WEBEL CULBEICID FO LEV» 

C6) Mri a - RRBH CRA: : 4A9YRZORMEMBICOUT CF) S. Arasaxtr & K. 
Nozawa : On the sexual reproduction of Caulerba CA preliminary note) 

RB, 4 YS 2h CCaulerpa) DFA ERIC OVC, ~ F477 CCaulerpa brachypus) & 7HAVT 
% CCaulerba Okamurat) (=. CHALE RTS ~F4 97 Clk Dioecious, Anisogamy ‘C3, ), Yee 
FRAT SMD. M74 VY X/t Monoecious, Anisogamy ‘G, AF ILVEOW;, KAAS F 
VSR eMEROREL KES LBbiNSo 

C7) @ MER CRA-+ HL -H: BRLARBMRICREST ATS REF {9AICOWT  Shichiro 
Sato : Development of plasmodium in degenerate protoplasm of Vaucheria. ; 

MBVNC RUS HT YY SFR OLUGRMD HP IAST 4 V AvSHHEL Cl BURA ICEL 
Ko FRFAEF 4, VAORELFTIEFY EF ROR: MYELOMA, BPEUTFFIRAET 1 VAD 
SS SORBICO TCA BURAULE BUTTS 0 

C8) BCA CHK + + 4): PRMICKSAR PERO MBER AB LE Kotaro Waranase + 
Cytophysiological changes in the cells of pollinated stigma in cereals. CI) 

FA AF OMD Ds, SMR RIK, FOTEMINTBICIR CBS Lv MOAR INBEV TS LIL, BEC DRE 
— BRIE RO CHER S tre C1949, BF 13 [BKSD, Mb, 74 AY ORIN RRA — Sy CHATS EL, 
SOM t, (hOBORosASrevOlO RL, REAR BIC# bkAdS, COMMRlde SE ES 
DLLCHH CHE 0, MEE Pehi CHIRAB] CLAD (CHS. BIL FA AFRO V!R AY HACE 
C, MRE Hklcc DRBAAICHNG SEARO PPR T SH CUS’, LEB OW YG 7 GH CRY HB USBILO 
>>, KETO FEIN EB ILE AO AICO CMB Be ET. RAO EMILRK b Hie BRR 
Ly 40%, MORHCHERIC INTE LC, FEE ILSL AAR ES Pe AIL AIT IEA E CRIT So HED 
HETHIK EA, WSR CVZ&Oit, HEC KE CMMNLAE . CHR), NAIC OT 8 AIC RRMA Me 
Vro AERATED IBBRIL, AICTE RBA CRICILOS 6 Bibi 4S. THEO CHEM, AEA EMO Ba 
Mout CUAL, PREM ONT Mok UE ARTS OOMHNCE 5. SHMOMMMUABICP, © 
DHA ILIE HH OBIZ2 b PARI 6, BIC O AICHE << HOTS CM OIE SIT TS 0 {AL b 
Ver ay Cit, PLETOMSEMICTS. BURBS Cu SEHMMOB LI, LUCE, WOCH* 
DALZENCAT S SAPEPBIL ROWE 2BRCHS 0%, MRLSAC CN EOMIEX 31 B46 BORA 
BUR CRED: Tish, LAV IVA FRITH TS REORMOES CLL, FHC NT AY CHRD TBo 

COD Mw eR CEE -4E) BEBREEHOMBARCRETBACM’T Tetsuro Yoxorama : 
Preliminary studies concerning the effect of bean—pod-juice on the cell division. 

SK MPN LO CRBS BOA IPH I a7 VP OMEBA 30 WENCH 6 eEREBIES LL FERRIS 
AED: BUREN” COMMAS MWOERKRICLISTHERS MAL. CO CHEREL TED 
SE 2 CSORAL OMTMICOHL, PREC, MMOMRRR & MIDORI RICH CS 8 ii 
RTS 

C10) Fh BB Git SOND : ABM RET SIC BRMOME Zyun Nakazawa: 
On the Effects of Hyper-and Hypotonic Solutions on the Process of Prophase in Mitosis. 

AICHE IO DID OBL et OAMBME L b Hise L evs C1948), SIBRIe 3~2076 ERR 
Hct S APH HY = PHM EOP A LM ORGBE BVM No HIIOR ALARM a,b,c, 
d,e,f EL fo ARIK 9~159% LE OPANEHY CHUGH Date i 6 PULARILTS CHIPS £50 ZOE 
REMEIC HIE TC DHNCIET BOVABLNS. bDOWMOBL BAT ATA Pino IE BL < HO DB 
Hic7c Bvt c HI Cspiral stage) ICHHEKTARGAAM LE LAN DYRLS, COLIGEe IRMICB UL 


Ce i eee eS 
~ ae 
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AL AIL MRVIER & Svs KG BILE OF SHIRL CHILI BATT S 0 sips A KEK 
HA cM YR 4ODS<, wHTIE Lump-brush KEES. Klee HHOBL RERICBT & pig 
NOR EL DCU LARAMIE dHOMML 4S. LDL BRM Cid PICRHAeAL f HoOPaaye 
Msi H22S, fi, b, cOFMKMISBEOMAIc kb BULB HRE t ORBOI DACHAL TH 
2% MATL Ovi —- PAB, 

DE ORRD BAIL E 6 HNC 7zSE ORDER BABE, a, bABHIOW tt Ie Ak HK REIT & 6, 
Cd OB FTES SRANNCREET SIKKL, arb, b> c OB, dRU fl OPMABKARBKELOT 
BINEBETS FOOL I ‘CHO, WMORER & as ee 
BOWPAVKREUIMMT 472213] ORSRICH BA BRE LO’CDLBAZDNSDS - 

CAD BPR BBBA CRK- D-H: MIBDRADAIZ{ VORB N. Tanaka and Y. 

' Srvor6 : The effect of caffeine upon mitotic cells. 
AF %Y=2 4% CTradescantia paludosa b=6, n=6, 2n=12) OfPie I €20°C) HiD A 
724 Y KG C1.6~0.0062576) ICHETS LUE CHLMIED BILE Sh, 1.6% felt 3 ET CSUEC 
BHO. (LUM CO.0062526) YRHEHA'C PLMUIESSLILUHES 21, VKICK DS LHL OMoBAGS, 0.27624 
FBIM CULES EA EVEIEL, WKICBL TC 24 PHB CO.2%, 24h/24h) (c ¥ASHR BG Cr. mid Ut 
0.47 °C, IEMICE TS Ole 72 HSB Ro HAWES CILIRAKICK L CH DRI ITA LPS 
(0.0526 24h/24h, r.m.i. =1.94; 0.02526 24h/6h, r.m.i. =1.59 ; 0.025% 24h/24h, r.m.i. =0.85), 
0.05~0.02526 ¥AHerYGit r.m.i. =0.60~0.75 EMBO, HST BLE FT L RC (LEE ILIE CS 
Ly 2A EELENEHD YSEMONMBIT TS dM IOKILIK Savy) KO 2 PIO HO pe 
BIC HE OMPL AMIE 'C HUERTA D, KOBABI ts. C 2b-2b—2b-26, 26-45-26, It 
4b—4b OX 4S, 0.1% 72h/24h “Cit 8b HOHWoAHNSd’, CHC OME CLHEKBO 
AURE(R FE Ofe DIK WGAOS MDS PLVEL C PUES HNEZOL BAGBNS, Ab BOTKHNCIs 3S BASSE 
Hid 18~24 HABE CEH DBM RHROA piensa 8 Megs oe &, iubHy 15 we 45 
~ 21 i 5 PSG 67-8~90.5 4} 5 raj] 15.9~21.2 4}; HY 16.6~22.2 4; KI 34.6~46.1 AoHEGE 
HEV FI SNSo HRY CARGPALOREGAODY AG oBS 0%, HoOLoOAWeahy AB OALS Ihre 
o PUREED 'C % Mil teos, & ¢ (LOHABZEVS LEB GRO CVS, BH BIO Ye DLE, BARGER 
ae REA St, ROC AS HBORMADZOLICBATS LA: he: Holt 1.00: 4.61: 3.1 2 © 
750, CAULIM ORGAN HENS WAH GOBSOMILICMIETS BO EHETE ST USo 
12) RPS HA NHOKO : BRBBORE BIH Koji Yano: On chromosomes in some 


mosses. 


FRE OHNE O SAREE Fur, T ORGMABICH CAROM TERE BROCE ICMETS, 


species examined ciromostae species examined s chron 
Dicranaceae Climaciaceae 
Dicranum majus 2 | 11 Climacium dendroides ll 
Di, nipponanse 11 ' pleuroziopsis ruthenicum 11 
Bryaceae Thuioiaceae 
Bryum pallescens 6 10 Anomodon rostratus 11 
Rhodbryum giganteum 11 Haplocladium subulatum 3 oS pa 
Ph, vroseum Il Thuidium viridiforme 9° 10 
Bartramiaceae Th. uliginossm ; 10 
Philonotis japonica 2 6 Theliaceae 


Philonotis socia 12 Fauriella tenuis 
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Amblystegiaceae Hypnaceae 
Cratoneuron filicimum var. japonicum 9 Hypnum plumaeformis 9 
Campylium chrysophyllum 9 Rhytidiaceae 

Brachytheciaceae Rhytidiadelphus triquetrum 5 
Brachath2cium eustegium j2 Rh. calvescens 10 

| . Oxyrrhynchium Savatieri 8 Hylocomiaceae 

Sematophyllaceae ~  Hylocomiastrum pyrenaicum 9 

Heterophyllium Haldanianum 3 22 


C13) RB RMR CRM K + HKD: FHT BOB MMe SM Seizi Taruno : On the polyploidy 
and classification in Dumortiera. 

ye = 2778 CDumortiera) (Crt BEle 6 vs 7. Cv. So%, HAFOMB ower RSs DS AES 
Of. Ct CS Evans (1919) (LES 2HITHS LE, Nb D. hirsta, D. nepalensis ChSo OL 
KOM 4% CH CHOC, TE CIREK AOS lc SLE CPapilliform cell) ose, Bice 
FEDS BHA ZO'CHES. Hic Lorbeer (1934) (tM eho o, Hirt n=9 BR n=18°£L 
Feo FECAL C1938) AF * HUEKLO AAR OAM IC n=9, 18, 27 DWEVAMOMS 3#HO‘RSCLE 
) Me SESS HOWIE RL CKORRE He. C1) FIMO AMA hic are <, SAT 
AUC SMMo LSS. MDFWHMWOAMILER CHOOT, KIROS*ALIAZADIAO/LC Hs, O, DF 
ET ADAO TEM 9 HIT ILIV AA AICB ES VSL OUR. HO CHUM IED BAILA ORE 
PLE L TULWMSG CHES. C2) REAROPIMC EO CYR OPM 84 51S GEKAORS, MH, hilo 
BShOMWA, RAMWORE, HREOMM, FURMMORS, DROCOPOUKHOR, JEP ORKS 
S$, MEORESD), HOC, 7A Ty RODGERS, TOMAS HMTS x LIcoTm 
(LORE Clazev tt Bot So 

(13). F4+#EBB:- +E E : Chrysanthemum indicum L. CAF SORBEKRBECMST SE 
#4732 Naomasa Suimoromar and Yoshiomi Doaisur : Comparative studies on the tetraploid and hexa- 
ploid forms in Chrysanthemum indicum L. 

AFRRE Chrysanthemum indicum L. (ce! C2n=36) ev iA. C2n=—54) LosZslL Sr Cv».So 
COP HIN e SCL, RMIT S CRIS SOs, ALLL GRO FRO REE 
CELTS HMBILS OMUMIC Ov CPM RE OEE REPEC L CLO PRE TOR. KAD 
FOAL PE RICO CPE AA CICS CHISEL HE, A OER ARMITKOM CHS. o OLItAs 
MOP 1 & LORCA SAMBOCN OMG CHE So 

JESTRA Bleu Cit, RILOFLMMMWOM lk 111.23, EM MAICMBIT S RFLO MOLI 1: 

0.79, HEOHP RM NEO ARID boos 1: 2.04 CHS, MDA AO M MILT MOSUCHIR L CK S 

WA ORIAMOlbrk 1:1.50 C, HOME Oe 1:21.21, COMPO 1:1.54, Loh ok 
ee 1: 0.76, “CE So MDA ALITH CL PO AIK SEHR LL CHED BAS <, FEC, ss K<, Biilele 45 
Vo 

KIC ESEVPEA ICES L CIEE BIC, —SEMIPAICTAIT SRBC Jtlt 120.55 °C, Ato Richrh Me 
DEN OMEAITIBS Zeuro SASICBBEOLIE 1:1.10 GC, TAN CIRA ERB, Ao cA AME 
TA CBGEv ia (oF, S 0 

C5) RBRE GA: 4): 4 YXAZORHOPR C1) = S. Nacamr: On the distribution of 
Chrysanthemum pacificum. 

C1) APROAWE, (BHR 7 47 Cn=45) DARA DPIC HB. C2) M1 Cais 19499 °c, 
AIT OMFEYIDAB OWL LC, SFA OYEHLA BF -Casvoreo PEL C1938) ek BL, 17¥ 
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FRAOBUWILRECHSEEDIL CHES. FOR b, 47 ¥ FOSAMBRUTAS HEIRS vs, 1949 

KCBMILAIGEALIGOUEC, 47 E TOLL YDSO LOCK C3) 4 7¥ 7HIL, SF — AA 
: WatTe] OSE CLE HWS C HE SGD S19 LOLA Y¥ FRAO DOMME CE SBMS x & Lie Fd 
F Live HLS i, FRAO MeBe GOH DWAR CHS EGR CVS. C4 47 ¥ Tit, ARE HOR ‘ 
MAMA ME LC CEvo LoL, Silty + SEU + WIM CLA: BD BCKOMHNICEAL, SEHD 
: MOvPe RL VS BIC EMODPOM OMMAF Cit, 4S HRB 5 LLL CHE 329.4 m>° : 
BOF HNBNEDCHS. CHI 4 7¥ FICKLT, YY7Y¥Z Chr, Makinoi (n=9) it, ASH . 
Za W075 ULLAL BN SO'CHS, Lely IYAY¥ETS, MCA CLES, GAD 
GI PH SIRS BRL CSI ERES. V7 7H 7 OGIO OILS Lotter 47 
= = ZEYVVYIVEZOWEOPIIL, BET + GEL - SWF EEGs FRE CABG Hk, C6) Kit, TY ¥7 


PHBL Bib 178 MOLEC, PH & ARENA AE LRAT So COCR 
REVI OIL, ESE Lkg Hf PLOs mit CRE mg) D2 L'CHS, Pei ee oe : 
s BHO pA aie GHICIE ABICHIC ZL Hymeo-E 

5 ate O + ME ED ROME EDO tee CHD 

eG DH | 5.8-6.8 | 6.0~7.8 | 6.5~8.2 6.3~8.0 7.9~8.4 
eB ineRCmg) | 0.1~100 | 0-05 | 1420 20~120 | 70~100 


C16) i SF A BBR CATED : F2 Bihiyo test & BAERS Out Taro Jivno: On the flower- 
"ing season in relation with polyploidy in Rubus. 
E 44 3 CRubus) HOBMCMNC OV. CHAT Sic, Mic ko cMiieetksh, Byeocit 
RICKY, BU ROC MMICHS, © A OBITS ABO HP 2 OUNCES 51S O' CHET 
Bo BD BAIL at TBO FLAME F CEO, MIC L WU MEUE EOS Oe Rey 
CFPLVHSo — MUNICH CHUTE ED & OILBEOMlys 1 + APURCH Sot, RMD 3 olcit2 + 
— — AAPSHC R38 O35,5, MEAT OR F—“REAROAHUMCHS C, FMUEFO % DILMIETERD ZO 
ASE CHEN S lDsSS. WICC Lb BATE (LER St, I—BICHS C BMA KOBMCEBTS ZO 
(RAW SS BOLL CHEM 1 + ALLE SENS BoOorns, EOF BROWMRE LEGO 
SEES OPHELIA ERE CHET S % 0 7 HALA Hee CAEL 


A 4 are Sm ¢ 
Brake 220 Py ap 4, ae peat 
> ater, Ana d eh Moe ‘ 
* 1 ne ‘ tr 
ea 
Xi 


Ps 
% IEF RATS ABHBICHS Cit, ALAMO Bd POTio* {CHO BNE LMRABLNS, Md 
x Baa: 
es { : 
eee Aeeerpy. 4 5 6 7 8 9 10 
pe = = eS s ; ae 2 zy ae = 
2 | Rubus hirsutus | BA | 7 | it PAE Fag: 
Fa aeeneserneg pres en a ae a 
4 : R. palmatoides Pde Eee ee yt 
P 7 R. rvibifolius | mel | An ; : at Bes 
ty 1 ett : $80 ts | | fe ; as a 
| ~R. sieboldii w }14 ey —$_— 
ye ee pecteiel les & " ant | ia ‘a jee 4 (— 2 
| OR. trifidus Ec Sekoiee eee 
: R. parvifolius on 7 | es eS Sa SLY z nef : 

R. Buergeri | Liechiees. 
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R. palmatoides O.Kubtze +# 45>, R. hirsutus Thubb. 7+ 442, R. ribifolinus eer 
— Zuce. AHA FT C214 2xfH), RK. Sieboldii Blume *Y 2 74 F3 (4xK) BU RK, pectinellus 
| Maxim. +1 5724 F7(6x) (LMC C, tOBMEMIARICRT IN 4x ML 2x MICE LC 1 YE 
 FEHE1S, PR. pectinellus C6x) (SWIC BEL CHS ROM K, MALE OM 700m WEOBHOs 
OCI HBC. yaw, TAMIL Ax MITEL CHINN S. RAGE AIS R. parvifoliusL. +7 v 
4453, R. trifidus Thunb. AF4F7 CH % 2x fH) WU R. Buergeri Mig. (8x) ICIS CHL le 
<8 fKf7KO R. Buergeri '£ 2 (FELL CAERILEI 3 7 A PEIENS 
re (7) MAT ChAK- ie 4) AESRYIF CDrosera spathulata) OF HKIZOWT 
| Teisaku Kopayasnt : On the chromosomes of Dvosera spathulata 
: EVCY TT BOUGACHAT SHELA Rosenberg (1903, 1904, 1909) OBPRIOMHAFEL CY 
3K, ORS. OMRBIC LOC FHNTCS RR, COW, EV%Y IY CD, rotundifolia) 2n=20 e+ 
HAA EVeyY IT CD. anglica=D, longifolia) 2n=40 OPElt, exe Y ey ay CD. obovata) 
2N=30 CH So Lv See 7eh, COPEL LOS bEATKB HR, MKAAHRE AD 
ELPA ORMWICBEL CHS ae eY Ty CD. spathulata) (C2. THM Lack, 
: Heitz (1926) © 2n=ca72, Behre (1929) © 2n=80 £5 HS (SBE KC Mok 2n=50 YELL, + 
— RED PMC OFF —- BP HlcIsv» Cit LOW +10 OMA Howes < MRS, Bic So REKOD 
WEIKRRIE, Vsdo'OS “Drosera I!” AL, 10 (O— fm AtafArt at random (C4EFFISIC TUTTE, 10 
fd OP AE FAR PLP PEA CIEE WIC SAU TUK) COLIPROMRD 6, MROALV ey ty 
&, Heitz XU Behre Oy.h')S4 “32 SVeyY TT” LILMAAR HAWES OFM E D> ABLES 
ZSDCEOT, tHLAHBHORD YR, ERBR, CD2tVeY TT ULE Pe LIC eV ey ste 
WEL Cv CHBIGRRINIC BU OS “CASEI Y TAT” LURES Lv SiO C—PM CHS Ev 
FSHEPEILA SDs, LLU eS 4 ODM CHS MEV OC EICOVy THLE POMPE RAR HE Cus tevee. 
C18) 2k SF BR CLRE-4eD: Cypripedium Bo#H Tadamasa Mizuno: On the karyotype of 
Cypripedium, . 
Cypripedium \Blt Epipactis BI,Us Cephainthzra Be tic NER, RL AMORA, LOT 
DSo BARC Ov CHL HSE n=10, 11, 12 ME UW oH SA Cv.Sods, Hic n=14,16, RY1I oO 
SDPASIMKS (BPM R 9 Ab Ar7eV SL OMFS LICE S. AMORA 4 Off 
FAO Cl, CAG OPMMICH EMO BUCS fads Pes (LHC RAB ss ¢ BL, PANIC CT 
PEM OAGAL ATS 4 OF Bo 
19 BB —: SBPBERAECOBARHEBZICOWT Hajime Marsuura: On the special 
. figures of uni-, bi- and trivalents. 
BEIT LLB RACHA S PAIR, Kt “Wha CA? HY, TAK SWORE AIK HA IFS 
“S=fayy Gh” SICH CHETS ECADROR Czy U4 7 VBA, 5-17; 18 Te 19 BOo 
= NCL ICRC PAT Bz OP AIT AV». CL O5 HOMIES AK 8 DORRIT AV GENS Ml * 
DBIILE SCLAMT S CHULA 23 He LC Chromosoma Ic WikOFGD. SFL COS < (RMB 
DEBS AICS S OCHO, FT AMR CLEC MROAIME SBA CH OR, BIGEMET 
SRC MMTICS SORE K< RUT S 22 OMA CHANEL VEG © 
(20) ASP SR HE GRR A HAE: SHV AY YU ORTARE RBM HBumihiko Ono: The reduction 
division and the fertility of triploid Pavaixeris denticulata 
ale fy MCA BUNK Y FY IV OER MEOVY FY VVIITMIFSZ LISLE AERERGAL 
ZC, SROBF0ZHnE AMD, CHREOBBE CZ SMRHMOAMG (LIES CO BOK 
ZHBEESRMGROV FY YVRMAIC OVC, CORULPRe LOSES, P-PRPMChv» Cc, Mo 
Gi < 8% OMAR AS trkvs, MICBLVS ch, MAG PIED LL OBR S At te OS 
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&, PUMA he HiRes < PARSER ESCHES. CHIRAC LO CHIBSHKBRHAZ (Resid 

] affinity) (CLO CHAS HNL CESLEZZDNS. COL IIS OBPHAMA RATS xe ] 
i, COROHPMORBWHER CHS EL GICHbtS. BA-BAS POH Meil, BMcts toa 
OMUIT ANTE BIC T tL, ABLE DEeKL, SEITE CA Sos, TOTEM OB AIC 
KEL Chk, ACR OL (Miia B OMEN ORAL LFS 6 LovCSFIKS LOL EDN, BIC | 
(CLR) 30~4076 DIRGEMIO BIAS to ERMRLY ROARS CAMS ASS Lvs kbBwsOt Bd 
A, RAEMOMAL 6 SBMOMPAS < 30-60% emATo!, MIC OTRIEMOHMEL b BEAD - 
HvHAT CHO. | 

QD MRF RB Gtk HD: POFEIRITS Og" HHO Tiharu Suro: The inheritance 


of an old-gold stripe in maize. : 


BOAR GUCTS TC, ARHTED DANEIC EBD BL CALA CHO, BKit 1945 HL, cOMAowaHy 
SB ee CKOMSLY Fi teo : 
C1) AMDEILGPET y “og’? (CHES 4, Og" (LATO & OF) 20 BYTES, C2) A 
WSO FIRE ASL ARGC Lb, I-AA OMPIC Eb, FIC AROIRMO LBC L b—-EO B Bos &, 
So C3) 08" HAD ARMIES L, MESEIORERAKAICRMDL, Hic 3-4 KARIC Ea 
Fo COMBNS OE MALE HK L HES SL, og Mix BAI PEL LCONMET SZ. C4) —O 
PALES AL MMHT OMS LMMEEe TS. LAL, + ORME Mic MOM S Mc KOH 
VLC KCHSo fC OMGICL b og” Fy eHEM VME C+/+) C% AATER BHT SZ BGokkS, 
CSI AWHIL, WIDEGREA TS BRICK ABS, WARISICE CSS 2BOT IAT FRE 
DTA 6 Ai HLIEO iv TANT (LSB L eve wd CHIE BE tevrs, FRC PEBITL Foose HHSC HAMS 
FHT So C6) MORGBDOMAMMILT 2 AFI FER CHS0%, PGR CLIEMIE L AIRS ORE 
MAE EA ChSo — OMPORICHLET SA 2-3 FI OMNOAF OMIA BL wD ¢ #e6G Villivrg DLE OME 
MB, RGSS og 7 y ORMIRBUCM LAO HEL ee HI og” xy it og” MRE 
OVA BANC — FIBR L te S BAAS AE L 4 Be BELT SPEEHOCDS, & Op Bit Aas 
HAG 72 CMNBECIRE Ly 2 CHGS 2-3 OMA MAT SHEE So KAI, so MERIC 
(X, COMRO EMAL Y ST 3 Hifhe WMS NS. HAMIL < MICRO, TOMAAEMOL 
Fe PTO ECL ORAICIBINTS LIC AME ORES & ICTR DL BNC BD DIEM FELT So BEL 
HURIL OB" FY AY RSBIEFS LO'Crevr 
(22) AUR + AH - HR: HEDSOMEICRNFSLEHORE Hitoshi Krara, Moto Kr 


_ MURA, Hajime Ono : Determination of right-and left-handedness in the spikelet of Tvriticum mono- 


coccum vulgare. : 
—KIFRDBHEO FIL, ARO 22 APE BGETF S (Siig OHH S(CBIL CT, ATS LOWE FES wv PW oBSo > 
AE OZAARE & MOA e D-ATS wereld, DICKSBAe MBL BOWIE, MMHozs CCD (tio 


= BBC LOCROCHS, ZEAE GED PAM TEO CHT ba, 4% DIBSICHNTS RE OME Sv sPylyre SE 


AEE aS CY) + okt PMC ESTA CZ) LOMCHODEA, MS Zoe ARC HE 5 BORG y, 


SD EMGETAUL, Y OXI IAS CC) © Probit 3.15.5 EWU LO CRD ENS, MOF» DIK 


BAR NEONIE 2, COMBS YORE Yo &L, MIMER SICK ONM-Ce—-2) esi tne 


PY OW Y.z, LOBE FOAL Cx—4) DINE LEROY Oite Yor, & okie pets a ae Bre 
EROS F 


tmSri tv hwo, Kir ROX WORE F O-NEL Ca —1) DR LAHOY OU Yo WOH Fo “NR 
Cx—-1 RU x-2) DARE REL ANOLAR Yow LPHus 
E25) ee Y¥2<VYu C*#<k), Yao YVe C*#>k) 


& 
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EPSSIT EMSS Hie 

C3 D000. Yin Yet ¥.2—Yo 

— KS EROBRILT SABE L BwBHAve_ Triticum monococcum vulgare ‘Citk=14 ‘CS, b, Ye DALES 
3/ME C4#=3) CRATE LS. Mx Offfess KOKA BA roOHBe oF se LT 

. Carn oY. +8 Cate0.2, Ber0.01) 

re vigiet 2, (IL Yo 2 © (ESLICM BEC SL LS SOETS. WEORL oD DPipllicds ld S LAPT Ove 
DSS OPEILERD LPC 1S UD TS Sho HEGEMITIES o : 

Yo D{iL EHO ERNE RRS FANT S SFC LOC RRC PS BL. ML Triticum turgi- 
dum nigrobarbatum xT. monococcum vulgare Bits T. turgidum nigrobarbatum xT. aegilopqidesboeo 
ticum OZR, Fi (Cs SRAM OMA OM S LIC S Ye OMAICSL Be 
Do : 

2 2B2@wW RM CeakK + i. 42: Bit 4 O—RBIB Takasi Toyama: An origin of the culti- 
vated Caxellia. 

FRACHITS D> 5 ACREAI A DLL WIC BES SYS CHL YY XX) Camellia rusticana Honda O4-45 
LUBRFVOME LUN, (ERO CAHICSHINCH SO Leh, CHOMWHENS Y S¥ OREO 
— EE Clk 7cV > E ORNS 9 

24) BAH CRA +t - AD: REERICAG SKE REM MEARNS T Masaki Furuya, 
On the earlier stage of vegetative development in dicotyledonous axillary shoots. 


Et ia Cit BAU a AAR COMALICO CVS PH HAOV MERA L, Cte Se 


cA Cis 2 Ltt, SHR morphogenesis (C4, HP ROVAMY LOMMRIcd, ILMOEVAS ERTS O - 


24, DOI EI GUA CE So FE — Bers & iG, SG BICAR IN BBe ESE D, *P4+-EYLE BE 
FED DF BEAK OL CHIE UE EO EF CHA LIBAT SO EDD, ES v.35 PERI CHS EE 
L, CHSDSEATBCERL DIET SDSS LB TORR, WRORPNUCHL Chew iRO Fema <B> 


b—OOD FICHE CRAY 4T 5 BAIL, BRIAR BD deze b ThA RICHICER S CASEI L 


Hs RRR 5, FEICHSR EAI Co- PAPI OSBEOMA KES £ SICH L VE CHE CB- FHI -& BH 
BLO PIB OAMS hk. HICHEOMAREORA? BET S2BA, SOIR e Boe 
DO eROMMICA C, MOWBSE USEF 3 ENR WIC EIS OW OM BIt+0 Oe 9 
MATER ORK LHF LSDUDPNRLE RK. © ORME DOMBBIKIRILENEH OBC HD CHER ACRE 
HE CH, ODOM CLEMO TAN CONF CARIES NEC LOHMOke BBRAMe ATS 
Ontogeny DEHN XL b BOAO MU MHES o PIZIE7TV%, PAHAY I, VIRHR, Fre, FH 
FAIZ, CHENOMOKRARICH SOS) ACH ZA EIGRIC ET SD FS20s D 7c .D' CE OREO R AltS ¢ 


LOMA CHE 50 ECMBIBMRIE CHS ( OBA, eSB T SEL BSI SLO CEM ICE 


PRAMATEE ORAL AES 0 KARO CL, 9 BIL Beat IE OTERRIE Fe by Bo BiSe0 SF HHT TLS 
03, DE CILESD', COMOWEO Gio BSL S Ark. 

5) a NS K-CRA + Hi - HA): SMRORA KSBAREIC OWT Fumio Mazkawa : Synthetic 
phyllotaxis composed of two different leaf classes. 

WEI OSE IC RIND 4D LAR HEATER) DUDES LL, RRUACMEOMAT, 4 
FED SAMICK 2-5 PMMA SH CLOSMICLS SFS Hos BIL Heo Pe EF SC Lik Cle 
FEED ALA bFRLEMCHES. COMMIS REOREM 2 TV HEIN T SF OBAMA 
YEWPCHOKD, SEBA BOY ay 7% ONCE CUED S MURICN TS F ONE AD TRICALS 
Ake CHE FOWL & L COE HE > EEO—RO HN C—YM OB OTHER WR 0 area) 
EERULT A KE RICIS SETH OMRM, VE AY 7 BOR HUES CL 4S BULY SIRO ¥ 
ZBL VF YAR IC HST SEI OV > B TEASTELICHE & FE & OB RACIA CHE AIBEIR OBS 


er fs z 
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ERMA OMLAT 
ss € & | FOS WSENLSFS | 
Bk AMR | OM ae | ae ee ee eee 

ae ee | vib 238 7 BARS CHIC Seen 

y | « mi , 

-| x4 AYE | HRC atT | +4B, tyr ve (pi aedaleas ) 

| wxf4e | vyavesy,*B CTurpinia) 

| see ECT BD 7 7 C Fagus) 


| y 9e in Coelho | 2 ee 
Ait — H4Ch) | ERO) | 7% CCarbinus) 


ayyxeH | | vy 2 7B CCorylus) 
| | 25 0-2 B CHemiptelea) 
Ee CIs HA Cls) | He Clo | A ¥ iB CCyclobalanopsis) 


AY 7 iB CQuercus) | 


QD fEREH GHRMEEA : AFRFANFOBRBICHMUT Kazue Hanapa: On the “Blattknoten ’ 
of Ardisia hortorum Ss 
FEI LSE OAS TIC REIL ADC BIER OBC LO CEF SMe RCL CVS RRMILO 
HAD @ Hie UL RROMICT SC LIC LOC, PROM Re MAMOLEL, LboHRCES LOSS 
ERMEDS Ko RAVELL CH RMAF RFSPMIMC ry Vay Clit, BOP ALTE ARR CS 


ARTA ONC HOC, MORMPMICOLE SBFILL PEO ETS. MBAMIEEIROA, MIE 


UREBATS, CACHEAMAODWT SILEX MRC Lot, FEOMMAWEH, Bsr 
AMA MHL TAS IOOL5 CHS. MIMAICEALLEMBARIC DEMIS. ME DROME le 


— SSTSEMNWO A S80*FFdo7 A LAA IK BGS ODS BS, 


SEMIN Y LA CPAS 2, TEPSHL GL & Me BE RE PRC LOC MBL TS. MIERHRO 


«RL 6 SERPICHE Ro dko ty. Soe, = OFFER SERRA S D LABIOBIICHA CORRE, VF AVY 


SOP EE Ui ROMA O TA LIEN TC, BERL b CBO Ry WE CSS ob ERR EO 


| BBL BH BLAS NS CHS 


FMM MILSA Re GATS, COBABILEUICDAL CVS HERAT A 6, BTL CHEMO Ke 
(CFOLD CHA LADNS, 
(27) We BR: HOF VREMORCAN SI BMES Hes Yudzuru Ogura: Dimorphism and 


polystely in the roots of some Orchidaceae. 


FY PLONE ECE RT OVS b, TOM MBOB, OORT, 


“a 
LERL, SEIS CHORE ICIFD LCi LS S EO FEL OMARICHVISOAUAY, BICHE - 
APELKINDM OR CH SX LE SMB CIs FS FIR OPEL VD ENSICBOR. KAICGFECEAL 


RBIKO OC, Ophrydeae (CAFS 3 OL BiA—OOMIE & BMOIE WALL RILETS 0 PLIES DK 


ier < TKREKO 4D Chil, JERF FY), EDAD IV < DHNTBWF TWH 4D Chil, NDHy FFI), FH 


RFFV), FSO FV ET RIEIKO 3D Chil, aT AF EI, FEV) reloshSos, Hic MER 
EISEN EBMLM LOELES CH, PUPPY, THF EVD, = 4U 6 ODT LBC RR ART 


(2 BTRURCSOTCEOMEMETS OS, HICLA—MEOL LARS CH, F¥HV, aT HF EI WIEN 


ARIK &BURO DNF RAAT SOL GES Ch, UFR, 
AERC HR L CEO BAP BL Le REL, EO-BICMLVAOEDN, MEORMBOML VTE 
THAR SHC K Bos, ALE ER L CHL ELS LY PRP ROW MIE OA CIAL Re ISIC 


’ 


a) 


~ 
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BIIT<K Bo PL MILE OMAICAT LIBE MMB OWE CE Sos, ICM WeATS 4D Gl, Fre 
FEY), FiCBSLC RVWLATS 4 Chl, F¥I7) 040, LBL OMAK LHL OW EB xstic 
AIFCEHSUVUT, © OMe SLR CRhizophore) LBA. YUPEHPY, YF KEI OSI, 
OEP SHS vt, COPLKRL LCEORM & Joshi & HOMAQIAY AC ORS Ee OHH Be 
OVER LY RTS 0 

(28) ERE BA CAMA + HE): XARA POPEMIIZOWT Jituro Unno: On the pollen of 
Metasequoia, 

California K3 R. W. Chaney BEL t, FRE G 1948 #3 FEMMES EA ee aA voMEsEZ=aAM 

HBTS hk. MARLEE OEMS RET SRSLEEO CE OWL BETS. TEL, PL BHESeBLC 
ts6, (Bf6lt 35y AY, BSH 2p CFE MINCMEN TS. FHFLILIL TC, BULL CHS. ABit 
Sequoia, Cryptomeria (c#i,\U Cc, Taxodium, Cunninghamia, Juniperus & & (t8i7cBo 

23 BRme GRE: eee he . Toyopa: On the plant .remains in the 
city of Fujisawa. 

PRE See OMA IC ks 6 HOMIE CMGUDIER) ODT ICETAINICHE LAD & 4 OH 
Bl, SCICARaRAAFN STORE, FRAPS, VV, AY, ~YBOMDAMSh, LOMPREMOH, BE&tos 
WDB CORMAORA, Hehe CCH GOAMBOR:, AMAT CEATICTT( ALOR, Eye 
PFABABR OSWMIER 2 5 % RA SHAE REL ho CAD OMMAILC HED GEANIRIC BEL, AMEL 
%OB{, NMLOMSMLEICKL OBRCHOKDEES, HPO RBICMME RET S & LAM ZO 
DBs, HICH ART VS, TV FLOUORERD MeL. BATDHMIChLEt+=7 2 AEB 
SHLOLA HK, AEN, Ee~ 7 BIL) CHER [cisv. CHA SH CVS. SHOR 
Et Ofb CPABIC LB NS ARLAAL THE CORRS NES LU, FPETHINSE CILEL Bai fev. Feds 
AH=7 > VERE THIELE LL Curev os’, ARBHIOWHWCHYEL Cis bh, 7 YB, ~¥, rv eat 
MCSA SNS. THEOX £ ds GRO MURILINLE & Se DE te pO LOBRGNS 

GO BHBBERCRK- 2D, WA X AMD: BSEPRRBM DRRENMR IC OUT 


Shunji Warart & Fumi Yamanouoat : Fragments of woods excavated from the Shiraiwa prehistoric 


site, Shizuoka Prefecture, 

BMW) EEIMEEN & Btt S AG) || OZ GPA Fr | OP PRIT LETS: 5 EATIC eS ERE E EICB BLO 
Yio ZS NCS. MAROBML EMME L CAMS CENA 300m LF OMB) tie BAUME 
Evo WRORMIRS ACV SOLE, SHPO ED CERO VICENTE RBSWOT, CHOP 
AAILBASS + FAKE DFO APs 7 FEAL OMS AMI OPM Ome ICRP BOL L CHERRY B 
DVS 4DLBAHUNSD. 200 SHOAL BALKER, SHEMICILT ATY, ARHV, TAH, A 
4, esx, PRBICRY TY 1B, IY, FY, TIRY, VTRYA, YA, AFF, BEI, TH. 
Pe, a ey Va 4 TE, BET D arti VNTELT, FSH, FOUR SEA ee 
VY RI, T#XB1LE, CofA FFU 1, VET Ee, VF a9 71 SOMO LIE 
hF7 ORM SIS HX & LACIE So 

BI =A B CARED : RARAEBACRI S*AKOREDOEROTNFOMRNERROMR 
ups Seis Bly T OSE Shigeru Mrxr : A few consideration for palaeontological problem in younger 
deposits of Kinki-district, with special reference to the occurrence of natural charcoal. 

Ee a eae KOE tho Ut 

AER DKBLL EIT 8 SIBRICPE TC ULIGIOMT TS EIS Bc TURE DNA OVE ILA C 
geo nav ssuonan cease mciatrs bert TICE Le 
PhCH So PS SMUT + CHW EASAM PICA SARO MEL b, LOR Ay UF KICE SOLS 
HEELERS EY CHROME RAT 
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C32) SRR GCRAMBITMEO : (LB EL THLE Coscinodiscus oculus-iridis Ehrenberg OE 
Sic A ott: SF EAA RE : Haruo Oxuno: On the electron microscopical fine structures of 

fossil Coscinodiscus oculus-iridis Ehrenberg. 

HELEOBLOBAB COR, 0p. lc 3+5 Wo LECETMAMUOMPEAKOM CHS. FBINE 
VLAD & 70 MPFLILISIS 60° (C2ES 3 WARIS KILUAAFUCIE BEM Ao Le Lp 1 47 So SIO 
EF ER CLI BILE LU CRH Be HHA ER ILPWICIE< , 7A 19000 my? “GE 100p? 
(= 1100~1400 (i. FLERE CAR) ORME RARE CHARAN 1p? C250 BDMO : 
27 IFS CILAMFLISINMIBIC MATES SB 0 PREBO LAIR ATI SE pA ORE CHEE SN SR 
ANB L OFLE’D'CHS. 


na 7s Re i : 4* . 
S ? 2 ? = 43 H 
z — 2a) 
oe Q : ee ; . + San . 2 e x, tS ; a 
5 : 4 -« fe : =e a : ; a 
a : —  . @ a ¢ “ mas |. Fates in pssst SSeS pea st a” = y aS; : 
i _. Fig. Coscinodiscus oculus-iridis. a. Optical micrograph. b. Electron micrograph, photographed 


at the b’ part. 
4 CLoc. Ibaragi, Osaka Pref. , Pliocene?) 
oo C3) Hi SEB CRBC + Hee) : PALER A AIST SBME TOBA CFD Hideo Kazaxr: 
A preliminary report on the Charophyta-flora in thr North-Eastern part of Japan. 

«BARES By CHB ILO CHEE Hb L PSRMER AL RAWTHREAIC £ b EY FV. 16 sp, 
| é LFERL EGE S C1941), LoeeHbowtiiic 3 Ketivic ane TP ie <¢ BIA Cub, Seu WEE RE 22 OAR 
BBC CRAGHI ¢ JLSSHI IC RS LL DERE UEROCE OMAOMBEL BETS o C1) Hires 
CSI APE 2 IHSSRLONTERB ONC BOM A EL C2) (Ea AML Bep.CChare 4 Sp. 
fc f Nitella 4sp.) Cb, 3 sp. (Lii@rar mic Re < 44HL, 4sp. LBA D1 ARS ACRE UL Tuseo C3) 
| S ABE PICHE cit S Ht, WAAL e tS 4 sp. ®t Ch. corallina Willd. C, zeylanica Willd. © 
oss fn Bee, HRPMHTIC HE DATS Pat RBCHO, C4) RHE SOHAL ALB ET SBR 
_ Blackiston jROPPEX BAIS BOL L CERRY o C5) Sth, MESA, NILE, iNET SS PASE A 
BANAL b Mie Ems %-ERRIMNIC ROR S, SCS So 

GD SHR=: SOBA Kozo Imanorr : Studies on Charophyta in Formosa. , 

BR ORBORICV. Cit, CHE CREE OCHRSNRKE, MOBMYREE BOAT, BLES 
— sk &Ov*7%ru.OT, CAE COMRMRY FLDTAZS, 
: C1) BL BH. KBAG—ROP ROR b ChSo HAM + L Ci C-t BE) & ZO 
% CWA ESSGECE So LLC OFS RAL CAS E> HAE L btrL AIR Palaeotropic zone 
ee 2) |) A oo fis DIED O54 & IA, 


% Hi BOAICIN Ch Bes Palaeotropic zone D—iE‘CS, 
SUL MIUS. C2) REMY, 


a. Hydrogen-ion concentration = ?1¥ CBR SHC SRR 
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txt S EEN TVSo Md Pal (1932), Olsen (1944) Sit, Tr wVPEOIKICS ¢ BREF S Lvo 
5 MlcxtL Zaneveld (1940) /LSSMAPEL MIU TVS. BIC Tih 5.6—-6.5 ‘CH, b Zaneveld data 
Wi—FLL Cv.%o b. Ca-content of water MICH Kb ZRO4OvS<, TCORBDAKIBL ATS AOD 
Zo ¢.Cl-content of water HalS~S LOL L-CHAMICMRL Cure EMA DISEMERE 25 485 
(CFL Ko d. Elevation = tlCD1 Ch EBMACAICL Ko 
Table 1. Geographical distribution of genus Chara. 


No. | Species | Europ. | N. Am.| S. Am. | Aust. | Afr. | Asia: | Jap. >| 
‘1.) Braunii Gmel. as ie es + e rs ares 
2.) fragilis Desv. + BS vs ne 33 =e Boss 
3,| Symnopitys A. Br. + = ae 

var. flaccida Imahori. a5 35 oF + seat 
4.| Benthamti A. Br. | +5 a ae at 
5.| zeylanica Willd. | of as 4 

_ 6.) vulgaris Linn. haart + | + + + 4: #2 
7. hydropitys Reichend. | ae 2 ne ee a 
8. Dseudo-brachypus A. Br. | Nee 
9. brachypus A. Br. + | = fe 

‘| yar. majores Imahori. 
10.| Dseudo-hydropitys Imahori. 
Table 2. Geographical distribution of genus N.tella. 

‘No. Species | Europ.| N Am. S. Am. | Aust. Afr. | Asia. | Jap. 
1. acuminata A. Br. ee eee =e fe 
2. capitulifera All. ) | | $24 
. tenutssima_Kiitz. 2 gs tence | t+ + | 

> vat: ‘\Gallista J. Gr. | + | 
4.\ translucens Ag. ae | + | 
5. sublucens All. Bare 
6. gracilis Ag. i oem ars + | - : a + 
7. polycarpa Pal. | | + } 


G5) BARB CkkK- BM - i): AeeO Ectocarpus MINFT Munenao Kurocr: On the 
Ectocarpus-complex of Hokkaido. 

ee SNE Cic ALIGSHFED Ectocarpus #10 fH 4 WL ASEL KK. Ectocarpus RILPakle MILK 

BEICALBIC RO Cth 2 ICN CS ot Hamel (1939) (#6 CAE OMIA WaT S EK OHS 'C 
335 C1) Ectocarpus confervoides CRoth) Le Jolis. C2) Giffordia Mitchellae CAarvey) Hamel. 
C3) Feldmannia : Ect. elachistaeformis Ueydrich, Ect. kakijimaensis Yamada. et Iwamoto. 
C4) Spongonema tomentosum Kitzing. C5) Hecatonema terminale CKiitz.) Kylin. C6) Aci- 
netospora pusilla CGriff.) Bornet. (7) Polytretus sorocarpoides (Takamatsu) Kurogi, Polytretus 
globosoides (Takamatsu) Kurogi, Polytretus minutus Kurogi. 

Polytretus SHO Ectocarpus WOWFRULS OAMNCET 6 - OOKLA bHEF & INT SO; 
Polytretus. OMFBElL Reinke Ble L*uLe DOR OB / NAICS SDL DUET 2 MMT SE SATs 
Zo MreekosQAREO Polytretus CHALKE CAE ORFERMOD ST BY ZICH) Bd Tus 
EGE WATS LET RY TICS 7 OBAFLE LE CE OF FY TAONBICMRS HRB IATA To 
D—WAOBBFILE OPUS US. Polytretus OYEFOMMNCAT SAE ORR L Reinke FOR ROM 


234 Hi th @ RE BR B63 GB FH 749 HR mA 25 42 11 8 


ey 
FLD AEMNTHL » CILTIE SRORAUCRE TET AUT 76 DHL DEED MEER OME % Reinke OH PH ORNC 
LSS BB ETS RCI RE LE OFEFRILGL Bt 7cv>0 

G85) He Bl: AM Erythrotrichia BOAR Tuyoshi Tanaka: A new classification of ge- 
nus Evythrotrichia 

Protoflorideae MFASiAPERICBSL Clt, py< vk Agardh, Kuetzing, Harvey 4942774 6, Cohn 
C1867), ZA)ISER (1921, Kylin (1930, 1937) 4 MOR SA CiurSvs, KRRIEO Skuja C1937) 
DRORLEYORMCEHNS. FAPIKICILAUX Bangioideae ¢ (x fii} Florideae OYE, WATE 
dz F2£@ Rhodophyceae ER5 CLIC DO, ZOBHC Rosenvinge (1909) M2<5 Protoflorideae & 
5 BIE 4 Ch4 4 BbnS. Coc Class Protoflorideage DAIGGvVY 7 7 VMLRFIC RBS 
Bath & CH evyPiA4 C45.) Kic Protofloridese OMICS BHO + L Ct RSA OBR 
fROWAKE CUI FOB LORKRSEC MEDS CL dSHSES. Ht Protoflorideae POFBORMMO 
PPA @ SLAUL C1) se PRICMLL AB ie LE UI 4 FRAT SHE C2) SAILAICHEL, BE 
FiuReEIK a ele, DRORIC2KMShH, GBLEOGHAOMALAZ TiS. RSI 

Erythrotrichia AICS CLA BCLS A) OFFAL ATSB t 2) OMAe At SMe LIE 
SOM SiR COL BODO Protoflorideae SKORKL iit SLICE SEO MMe RTS 
2E4OLEHiNS. Erythrotrichia BLK 2 SRBC S. C1) Stelliplastida subgenus nov. 
eri IDIABIKOGRALEOPRICE VI 4 FRITS. C2) Parietaliplastida subgenus nov. #{AMH 
HODES PRL BINS it LEGA KALTER re To 

CD MMR CLA: 2): RAY YAIEOLRAWFBORSIUEE Sokichi Secawa : Tetrasporangial 
sori in non-articulated corallines. 

MERIT y FEILER vy PERO DAMA HO COR BIC OU DUEGBICE So SMES REO ABALC 
BALLOT < SHAD system OF HALE CUTE CHS 0 DEF RORAIKGEILIOE 8 Re SBT 
SECS RICE BAD Cuvee, BGR BASRISEFEEDAIC LO CRPRORER, TERON RE 
RAL, COMAICHL C6 COMOSSZO LLM BICL Eo 

C8) 4s #8 ME OCPD : BAER Yoshio Kosayasnr : Several new luminous fungi of Japan. 

GE, IESE, ANI, PIES, PUNCHY CHER BA CUS ASEPES 7 AICI HART FF RT ROSE 


MLAEFIVFIRUY 2927 OSMGCHES0, REM, AMR CU Lope 5 Be BHC Los 


Hise SCLIRY ¥ VEROPICHU. CRIT BA Poromycena HO%4O'C, ECHR GMAB Lon KF, 
SPRRYT, 2 -¥RTEURSNAMME I—O LOCH b, P.Hanedai L@Z7So HBO LO 
EMDUTEORGOCH So FRAL 0 HMICHUIER INT. HZILE FIV FY 2B CURE LAE OE 
ABE CH b, ERK, RUTHIE S BIL O€OIK Ho, XN Dictyopanus folticolus - 34> 
So AO 3ZHILT SC Mycena MONG CE So M853 Mit M. stylobates (Civ. SO CHEE, 4 EI 
NALE MEL, WORMCI Gots, b, Basipedes fijicBtS, F- ALES, EM ORMOAIES 
Bs ALR EICES 6 LO CHUFIET SD, FRAO CHS. 455 MILI EBIC ke 
ARELIE LOREM BAS OCLC, FRAOSES LBS 0 MA GBLV MRCS, Dect 

JUNE EBIE LSS RIC IA CAFE OREM, & SSL, EB, iilive F OBIS SAIC CCR S FHS 

GD) SHAY, GHGUeM/O: FORTIS CCudonia constrictospora S. Ito et a (2) 
Blo#l»T Sanshi Imar: On the genus of Cudonia constrictospora S. Ito et Imai. 

1934 Bic A VARF4 RR Cudonia constrictospora S. Ito et Imai & UC#4RL, 1936 4EIC A SC 
Cudonia )§® Section Pachycudonia RPFOR. FAL, HEME Cudonia ROMAr HAT SZ Bar 
fi, JURA, AML2 Cudonia x6 MEL CMI ESC CED CES LV IRIS L EOC, BLE 
COEEBAL LT, Pil Pachycudonia x ABTS. AB O'R RC Cudonia & DFE, C1) 


— 


ee 


FRR SOT SOL, C2) HEF SHERRI: < Has ABA SF, HonRes IL Sx . 
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£, C3) WADMD He L CVSS LECH So 

Pachycudonia Imai, gen. noy. Geoglossacearum. Asci clavati, basi admodum longe attenuati. 
Sporae leviter clavato-filiformes, non vere aciculares, sed medio constrictae. Paraphyses filiformes, 
4 apicibus circinatae vel curvatae. Cetera ut in Cudonia. Typus : Cudonia constrictospora S. Ito et 
Imai. : 

AB Off FH Lit type ‘Ci, SHAH AY AT 4 X% Pachycudonia constrictospora CS. Ito et 
Imai) Imai 4, AK NIcHTS Cudonia spathulata Imai & Cudonia monticola Mains 
tvshs So YWEOCHKA Pachycudonia spathulata CImai) Imai, Pachycudonia monticola (Mains) 
Imai £7c4. Wilfelt, California )\\O Big Basin ‘CHRHE Sti, fFElL Washington }\\M Lake Crescent 
“CHES tik. Cudonia monticola OlfeF-it, (hO2ZMOMK, TORO DHRC K<, MAoOFH 
Osh &BL< weve, FHOMADDABICBTS 4OLHB 25 1S. Chat, Cudonia monticola © 
type ERT ARS AE Curtevos, 5642 California KO Herbarium OMPy-eeic Lk b HBL EER 
DAlc Cudonia monticola ¢ AGELTLS LOURTS CO Lv : 

40) ARERR ChRSRHROD : AAD IA Sinske Harrorr: Oi] bodies of Japanese Hepaticae. 

iikf& COil bodies, Olkérper) (tAMOMMAICOARUSH, MEKWORKEMLEAOHNSW’, ZO 
AE SH AE SERS ULI sC7cv>. 1939 42 K. Morurr (t. Untersuchungen iiber der Olkérper der Leber- 
moose (Ber. Deut. Bot. Ges. 5/-8 : 326—370. Pl. 14-15) %¢4—2ce ML CHEKOMEL BIL, HO 
210 FRO BMOMAL BEULL foo FALE OROIPRAEN TICE RL ELD ti 7cv+o HORE Bae 
Dib Ale ABD CLAVE ( ARR GK CHE So BIBER OMRICAL ORAL MULieR KORE 
REBOSICKOGRALES ER, LURE OEE UL CHALE OME AU CHASES v*, BEC 
27 FI, 80 BR, 202 MOBMOWMAL INT So Lose. CDI 24 MoM KHOR Mt ISM CeO 
C, WARIS 2 Bt CV>S_ Murer OFLA t MOB SIRT SL, AA ORICA C-ETS 
Dy, FF OR CIKD OBR HS PONE LECTED INGE OIE RE S ICT HE WE we Fe vr 
23, AS VSAM O> CHL AOR OBLIEL BB TNS CHA 50 HO 178 BO Arr S Blt CH CHEK 
SNEGDCES. CNREOF— FPS GHA Rh L Mae Murumr RIC—-PWLADAZDRS OBS 
ko MRAOBCS LOX BMWTS & : — C1) whKILE, FL B, RAMOS L Chin ce 
BAS <, BMY AF AODBHLICATSMeKCHS 3 C2) Wht WMORE ¢ Sklc EO FE 
ML, COEMMOIEIK BS IRE AB CH 0, VEIKOCPMISAIBKT SITS 3 C3) WHACIVREHY 
PEE LEBIC (KO CSE OBIE HO 3 C4) BROABILIMAICH< © 

4D REO: BABOMmRR M.M. Sarto. Notes on the lichen flora of Is]. Yakushima, Sou- 
th Kyusyu. 

BA SA LEB eV O CUS GC, REF HAD + SERED SHRI LL CURE PROS B 
os, HEAKAAICHEL > TIL BBE LEOR MISCO HILAR, AOA OA PRE SORA Lb MIRA CS 
Koes, HOME CHAIN PMET SRALEADHEOT, TOME HRICHHTS. BABA 
REE TSAO LC RREL, Aebotk CPIM Cv So SL CHAM Le UIE 
SD CHANCE OLE BSL (HARE ICS t CLE 5 Ae otk. SHORE LURE 
SEP AHRIC LOCH b GI-BA LB EOMAIIL, FFE’ 17 Ff 29 fe 57 HE, THAIS 1 Ae | 
fAC, Sit 18 #30 O59 HiceOk. COMPCRABOMRMMBILY 777 ADT bh TTR ILBLAEC, 
HERS HMR EFS 8 Oo! 10 HB, AMET S LOMMAEG, MORRILL CULE LIC BETS A 
DDVWECH So MlFE MILLE POET FETT OFS A EE a a RCH S 21S HF CHB 0 

C42) BRER CAMA R SIO : IBMT OTEMIS OT Masao Surmapa: Pollen gra- 
ins found in lignite from the environment of the city of Sendai. 


MATHS Hit. S VACA AAC ILA Clignite) OHM ASY, COMBA EN Sa 


b 


* ; 4a 
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TE OBRE RA AES (IGM WHETS ERAN OTE MS 5 ETS ANCHE S08, AHA 

AUGER CE ESTED O— Bic DL CARI LEE BIAK OMAR NS. Alnus, Betula, Fagus, Quercus, . 

Abies, Picea % \itily 8 & LAGE Pterocarya, Tsuga “£2 DEER }->o Hh, Kil Liquidamber Dh? - : 

WEL CWO EIEA TA SHR RS. Mes MOPKE RICL EEO CPM Kou Tht 
OA FHT S23 OCHS. | 
2 43) @B fw CRS HD: BRT, wtrkROMAGE Hiroshi Fuxusurma: Algal vegeta— 
tion of water-—courses in Ozegahara. tt 

AHEM 254275, 8H, 9HOSHicbkOCRMs MOMMEEOMAL Lvs, = Oflc Alb (ec rat 
Tk DARK Oy CHET S 0 

44) BARS CEE - HD: SMMAS KIATHETOARE Hyoji Suzver: The species of 
Sphagnum in Oze district. 
oor AIL EE S A 3 TRL LCS AE CCK 15 HX MELE. Sphagnum fimbriatum, Girgen- 
 sohnit, Warnstorfti, acutifolium, rubellum, plimulosum, compactum, squarrosum, teres, pulchrum, 
= amblyphyllum, riparium, papillosum, magellanicum, palustre. 
= = DY Shh. Warnstorfit, rubellum, pulchrum, riparium (+ KF 2b lt KA SEOZO'G bBo fit 

PEO MENT LAUL, WEE © EEE & L CHEK PATS BORREIGE SS, WBE CLE 
HV FAY— Sph. amblyphyllum Soc. > %~ +4 ~—Sph. papillosum Soc. > x~ ¥—Sph. rubell- 
um Soc. > X+IV—SHh. acutifolium Soc. > %~#+*—Sph. compactum Soc. > YFYRAYF 

ES _ 2—Sph. acutifolium Soc. > 9797247 F Y—Sphh. fuscum Soc. Ol FC BEB a B HD BWic woe 
WREST SF Loe CHO. Mili ABO MLR ORM ORES th OUR FEIC LOCRL 
«BECK, the LOGI BIBL CV. SBSRESo 

= G45) he fi CHALK + acl. HRD: RMR RROCMR MH Jyun Nakamura : Pollenanalysis of the | 
| Ozegahara bog. ; 

Bl BE WH © TAIT BS LC ULBEIC IA, LULA DIMGHDNE So FHM SEROZOL b Hic 
PROT WERENT S LEROCEDO-BLRETS. BMRMIChTS BHU ABOARHIC LA LY 
— RIRIRS 370m (EL CHM S TT] LOLS I FAMGILEA, WEB O WE b%eBo 
a FEBS ORE, C1) Sfhet} C Abies, Picea, Tsuga, Pinus) (XT CHR RY Hid he CELE 
< (CERICBSICH MRT S, Zoivart Abies, Picea, T.uga ‘CMEC Pinus (LESHATIASIT HMBIS S © 
C2 FESETIIEH CFagus, Quercus) (XT RRC —HFTERE'C IURSCER L CHM EBL 6 BOERS las & 
PCR OBDOCMDABNS. C3) Betula (tF ICs? HARPS E CALC RAS CHE Lv BENE EU. 
Alnus (ish Bb <, Ulmus trea ic OATS CAAT SCRA AROW 2 (Chet, 
PROBE Pit, URUNCBIEL b BOOTHE ETL b US ARS & He b ICH APES HRS EC 
6 SUE EOS LBAHNSS 
(GS) MARRS, ARE THR, ERM OLA HD: ATR BROS RAR CTH 
e Kinji Houcersu, Yasuyuki Osmrwa, Shun-ei Icummura and Hiromi Kasanaca : Ecological studies on 

the Ozegahara high moor. 

APIS DURE, RORGMAICAML Ty [UR @ 5 ty FARO FR IR DAE RENE AR {T2 
Ko URORARE OLS ERIC LOCb OS of, HIGPCAM 5m OM sory b, EOF HBR 

PGBS CORLL LU CRVHYRUA FRORMMORAL bib, Batti xa7, Yraxve 

ENED EAL, 3 HICK 6 te SH oth So BURIBK EICAYEL TC VS HEFL < 
— DROMITBTLNSd, COReICIS, ALPERICBURE SHEL L CHEM b RFTOR, VER OA ROE SE 
RR SICE ORS. HHRICO SAR, SEARS OPE FO. JARRE 80~9826 ERT. 

RICE EAS ER UTE MIC OVC ERA Ls, VERGE OF RIC LE DHS MICS HRD HORS IR 


Re SP On Rew Ae Ok a aay 


* 
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FROM fea IT OAC UL WDD CDA Bvt, TA BIT LAR AIGA © tev» 4D, 2vHY 

PIS VY RAM EIY SH, FAVRE ROSALES OD, So 2 OLS ee ee LOK 

VRICLS OCH), BOM * DAE RT LOL BAGNS. WOKLEL ( PIGKINCE 6, BUITATE 

— FHC EAS BSR OBL C Divs. WOKHICoV Ch OPES OK, eee TT Bo 

C47) SB SE CEG 2H - HAD : ERR OIE CEH «Yoshio Horrcawa : Flora and vegeta— 

- tion in Oze district. 

E aah her ae Svea gan aR a 

BL CHER M2 12>, HDPE OS AIK BIC L eo 2. FEAST: & OL II—AE OLR IC PAE 
Shi OFA IA OMULE S MOBIC Us CHHAL ho RICHER TN SIL, PER BOE OFA MRIS HEE 
Litho ba Sar, Hie Clk 2150m, HRC 1650m ‘CH b, ZOE 500m ie Hoe ; 
3. 7B F7OME : MAILS A CAHCT SEL BMEO ZR FLHAL, GMOs SIL. Wiis 
D7 . by ZB ERIC EREIC EL BD tr vakegns 20 wee, FAR YT souk (CFL Bar 
VHD? 7 FEL revo 4. WERE AIC OV. Cc : UPC FEL Le canis ee ae 
VC, HES EE beet OBER, HEB OBER WALL eo TRE A OPEL CS HOBIE 
DT; WK DRO WCET CT LEFE Et 5. FEHR OA ac uc: ARIES oe 

COV Ok hE ETI, MA, BAUS, HBOTD OMPAZ NAL, 4 Hirt 5 ORL HOW 

S, MESL OME SL ENK. 6. ABR IHN we Ml: & OHA OWLeLe 10 DER CHES 
Atk SHEA, SieRHPAHK, SHERDRE, JE HIDIEG YSE3ICit, ALEVE, (RHIAN, ger, 7k: 
BD icbin, SiRe ke POMPOM ALS 
49~GO fk: GI BAR BH 4GEK- SD: BEPAOSBHAR C4) Tetsuo Srarasnt: 
The ecological studies of marine algal distribution. 


Be Li PERE DPE OMEGIOATL C, FA EY UCTS WGBEMELC BITS BUA DBL, BIGHT 0 SE 


rEWEAE C1949) EI yR Rh LAME C4 A~ 5 AD RR ONEGCE IGM 200km (CHES MAOMIT(K CT, SBIR © 


fil RBES4 Climiting factor) ody ier PAE O ICH AH OMNI BRE FMC FRT SZ 0 
HES : ee pe eas Jia Ci 20cm) bb 3m ¥BeLLOTHAL, 


oF aaa & 4 “Hh ek b SmCRS Bem Bm~6 mCP 40cm. Abe ME: 
he a 26°C) imp eee 


i eas || MBSE 1. 1.002 Ligeia. aot .010 | e 1 Qed eee 
ees Tes Ss Val 3 

AFT Aa 
Cladophora glaucescens 3 3 LARZ 
epee SE eee 7 OY 4 | 
ees (RSS a) ha eae 3 4 
ue | Wise Tae 
ie See) Ae Pee a 4 LR 
i = a Lp Te 2 


: AUREAICAGHORM EE, WoO, P.H. 9.2~9.5, P.H. 6.0~6.5 (C747 Y Bihiv se 
NN et ara east s 308 onomeed 
SE, BEIM, rte b 8m MARA Cr SIMMS 0, RICA b SMO MD TS IFES CHER HEL 

Lewis To Alt eet <, Hao Cladophora densa? b »4 2, {HO AF YAH, EFeY bh, 
Acrosoriun sp., Callophyllis sp. »s7kiiik< MBIT 4. SHRI Clky V¥ YA E Corallinaceae OF 
HCE So. IR: Wk OHO BES 1S. OME CURA SIRS 7 Y—F 79% CE), Coralliaceae 
CRED, PFSGIRG SI 7 9, VERFIA—AVEZI, HNEKHOPAATS. PHVB cH 

FIR RT OS, MEME IE CT HIT AY, T¥A, VENF7AOZ HO UHL, KMy Og Isnt, 
HTS, HS OWER Liv WFO SROMIt< {th factor IC{KAO'Crels sud Mire SERINE 


es 
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CHS SALUT. BB ACACIA BALDOR’, MWe CORP BB La (Cb 

oo PEI 148 FIND L CU Svs ORM WS & So HERE AEE ORE ED (, AEDT 
IRPEC, TERMED % BHUER TS 0 

Fer Whois Cantk-oH-4): DRWRotMRSBR Tsugiwo Yamanaka: A preliminary 


rf 


study on the vegetation of Shikoku mountain range. 


ae ae ee 


1. PUBLUAR PASE SRW, fl, FU, BUF, 2iS8, -NAZRIL, BADAI, TPREEOURICAT | 
SMOWBICOs HAM LEORAIETT, EI, BTHCOSMALTOK. SMMC OMMBBBE Ee 


— DISANTO SHAT S o 2. MHRMERHA O_LWLa 500~800m Oflicé 6, HULEHRET 


4 


BiBer, | HEALWIC 1000-1200 m ¥'C4: lc eS — 7 WH, 1600-1700 m FCT THY, TALE Y 
TAY AAG & SHICMABIINIES 0 3. EL —IRMAILES, THLEBLMALTAds, THOR © 


ALE SICSCL RMT CHE So ER, AAAS PRAGEOMBICILE 7%, E RAVI, YH, bHYrF, 2 


IN SOA OM ML AT SHR IAT So RIAA CLIC A ¥ DEB CH So 4. > bE 
(EA FREBKELPRBCLIW, SAF FLIZEL, LEC 7 YR ts URL PIL, AA BTM 


LP POAT STS 0 LUPE & LCI IUMOe 724, Fer, LAAT, AMUMOE 7 


¥, ERAAVI, ALAYHHSORKRDBL 5. YAY INSEAD ARY CES0AlL, ASE Ee 
WEARER DEES So YVAFY IAHR RL, YAR r AY SPRIDHLOROLHKM 


ROME RATS LOCHS. 6. EMO AMIE OM NK OMY RLU A BAK a 


PUM ce OMAR ATS bb, SRT e—-NL CHAT SURAT SZ. YAY FOE 
(RECARO S TEVA ORAM EL CHEE FHECE Bo 


G3) BRBRHR HEA B)NIDHO: BeWwWORRMIC OWT Noriwo Takaki: On the moss-flora _ 


of Mt. Fuji, 
MELMNCHMS S iSphayO 7 ae ee Hils AFR OMne AL, Mis PMsxcv- 
TA KDE ARE eT DER, SX ORE Sds, MOARICBEL CIA e- OFRRok, SIC AM, MR 


HBA UHMO MI 7 2 7 HAO HE LC, MUOMAL LTOROCE OMM ABET S © Bhttt 


WA CAD, ACP CHER, AGG GH) O=IzFWIE b FFv>, (BITLUAE CL BOSS, LL AR RB 
SE, PUI LO— TB e WALL veo TELL ECM HOR GL ¢ MGEL Ci S OUTIL OMAHA Ct OB 


WROS Yc ELBIT S 0%, BBB, AFOPMOBMUUICICNS &, Bebb Ho Cw SRE 
W250 WAHL, WEE CME, FEMI E BIC HS CHESTS, OC MONLAMOAENT So EK 
wh 3300. m DL EVM Boa CHENIEES 1894) EMEA & SRS MAMPI SLL, FI UT 

TOMS, WAOLMENS OA COM, MICW THEI, FPUAB HELO EIRIc § Yada 
CRhacomitrium canaliculatum) —fROFETS ob RAGES Hr CHAAHERE, 1930) 2 OfhicepRH dete 7 


a way CAndreaea Fauriet) CRD, » 7) 2 CRhacomitrinm hypnoides) ObBFWERD oe 
ACSI TI. MASE, WENGEA IAL RR, WA 22 Mi, WM2MA SATS x cosliisee, 


<A SSIL HA 7 ee C3776 m) & DE LAE KARE LOVBICAEAL TvSo MU TILAK L CHL OH Vo 
&, HAP APROS Vo LLL C, CO7 A FILAICRSCL LH ATV HEME H ceo FHS AUB 


VOLT BNSC Ud ee A O— BEL LCI ILO CWS LBABNSDS, FREI UMM 1c S REI OR BO* 


SMM A 5 ETI OBES HEAL CAT K ALBUS, SCH So LMGUCHA IG BREA Ae AR ICH 
Bie CHIMES, 95 14 AAS. & SIRT S & ABC. COMMOFAILH Ss, EA Oat 


WERE KERTH. POPE REILLLBEL. 6 HIELI_Etc a. CAMEL, BHA RICE ATS RIALS 6 


FALL Fst COAL, EA efos FAIRIZ HS THEEEF ZS 6 LU OATES COL PATANCIE LL, = DASH PA OBL 
WaT Suro 
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— Da) CARD Eo OF HURTS CHO SM & Ka & OBS AERP LHD BBY 5 pte 

— SLRELCHAOMAL TOK. 2) LON GRHMOT CAB NTU SUC KM, MOF CIO 

FROUBUILS (WEES tes, MRO PAE LHR IE CH OMB @ ELA CUS. 3) BELT ORE RE 

RELAIS CRT 4) SIBLE L LCA PRALD KIA Fu & L CHARA TN CHES + ORE ILK OBE 

CHS. id HEME CHK 500~600m) [clk VY NY, Fi OBAHRKORGEL CUS err sf ave 

D7, 27 IX OWKEAOREL CSO 2 OCHA S ii) FROME see LC, re 

a eek eeeon NOULE ¢ Dg EHR By * 

Abi*tttso ii) HAMHE C20 HOM) OPER LIES ¢ ODA 6 = AEH RILA Ddite eke iv) fir 

OPAC SL EOBRBICH CIA, PEI AYA, AF aAVY MW, AVTIFY, HY EVVISL, SOM 
BIRD VER Lurk. 5) LEDER OMAR D:D IRA BTS BRE TOK 

GS) WAM=> CRK- &): ASRVWORS MMIC OWT Teizo Manna: Japan sea element from 
the sociological view point. 

FCICWA C1928, 1935), S74 C1936), BAKES C1949) SHI parry errno a 
& ARISE OM & AAP OMIT WAS = LDH MACE ODES. Mii)|| CI949 k7 ew SHAM 
HAI EOS SURIC BAL CT BABS TARY TANCES eo PAL BAR EAE EERO eG 7 EKER 
KORRES HAL TC, SOMO AAIBBERE OV INSP ORE TERTSC LOH. TRE 
7 FILARAETHAIC HR EOCHAT SCE Sd*, FROUMC, BABEIOSZRRUROS & CARE 


7 a ar 7 ee) as AX e EK a 


a sa 
3 : —— 
a Be 1050 ~ 1300 1050 ~ 1200 950 ~ 1400 
eae ? | Test w ere ee Se eee re 
$k og $5 | 
ey at ete oo Gaee eae eee ee | Ppa + 2 
TREIARIF 1 8 % <2 gob 4 74 1 
Reese gas (erie SIs fe -2 
HAm | 1” * 
et + LL ++ 
Fe PD PI SAAB V2) Sa A 
ae w | oragre? 2 
SE Re Ry, Pea ae ys 


WORMED 4 LIChSRK EBS Mo Fl OMA MBL EA Ci So BRE IL OBR IC Hb 1}ds,- 
CDegelius 1935), = \‘CiLPHAMIM OBR LV IMC, FABER E L CKO LOVER SNS. FAY 
My, TREIAZIF, HAY HE, HAL KAHV, CREF, ROHVIFH, TAYA, CHCA CKE 
PRES 2S NS GOI, IH, ATH, TEE, HII NH, FHT EVRY, EDF VID, ARB 
wy, RA AVYVIVSEBITST LvstseL 50 

6D MR — GHA: 2): SSWBRAORMBE Ken-Ichi Yaron: Forest mercies of 
Uji-Yamada district. 

FBIM OM BIC S FIL BMH OLE TN SK PAL SA AK & WISELLI 2 TE Ze PUES POS 
BSo < OPA A HLL HS ELIE ORK & LCBMEIC RS E CAROINRE HEL CREED E— 
PICEA Gtr, BRT E CULT HONE LCI CAKE Liebe HUERTA 1932 
FICS SO RBIC ELOCFDNKEOACHE So KMRL % OND AOD DS BIC Ar 
bh, SEER DPIC ILO AAICAPRL CHO 2 RIT SBS 2E SWC BO Ro PAIRS 6 AIROINE 
ORFF S HCV BCS ORMOLE RAL 5 WAR, 1950. 42 4 AE WRIK, REM KR ORDO 
RLS SUSIPAARO—B, HO RAIIROPED Lv EME 300m FAO MAS EL, COMIC 


240 fii Bt He B63 we H 749 HR Ra 25 4e 11" 93 


10m HOA NAMM 5 Die BE LRHMINAE TO. ZORR, COMBAT IL 4, Rt Eye 
FRIEEEFSEVOCHSD, 6D 300m FH OMWMPT Chg 60cm WL LOB A RARE 
HRI I1O A, HES 50 ACEO. HEM OE AOA TC, Hfhe 74%, TATY, FEBotRS. 
CORA, © 7 AL CPRAMISHAAK S 2 Ay HELICES Bo TAS YILIWRHTES DO 4 OVS < HEH Fre 
vo, CAULHUOTERELARAUICHEIL RZDEBAZDNSo BAER CAKEAIL £4 Hy vsBrvo Chis 
HE Im LDEOLDCA), (HAMAIF FY 4 OFoULS BIT o MPICBL CTHEAKOROH < BYE 
DE SKE Pw VET TIE IA FY A-BA Sy RFERPTPBLTALBRS. 
GD ® FR CRUSH : BRAROD BOBO CO—MB Chiharu Morr: A contri- 


bution to the knowledge of succession in islands of south+west Japan. 


PH AAO MICS S PH OLY ES AN CMARISIMBOLE SAL eH. EOS b, taexvoe, = 


Ay YM, PPMP OMS, RAY EGOS BICOV Gtk. CHHAUKS FS OMMCE Sot, treo 
42] 10 m*, aka EGIL 1500 m? °C, WILE Or CRS. FP KOW, GFAP, NS Preece 


RAISE ROSS LSet, She RAY Se AASEOMIRIIK She It BK, 45k £RREL Tu 


Bo APEOMOINC MAGE ILEL BAS, MAOBC SMALE BAe. CHAO AERA 
(CBT S EKORE RSMAS URSIN, FL, B, MALTA TIVIBIMTS. He Be 


en | Bf * BA = ae Ee i 7 

ie hae Ler ee , | PAS Ricoe ~ 

3 kL Mh hh ® Ke H |S BE MMMC N CHH G HHTH 
Be. trvowl 4/4) 4) 0/0] 1 0 0| 0] 0) o}.0].0| 0] 25/75} 0] 0} 0 
=i. = &) 7) 8) 8) 0] 0} 2] 0} 0] 0] 0} 0] 0} 25] ¢ 0| 13/13} 0} 50 
ae (fF MH 10 | 1) 11 | 0) 2) 4) 0 | 1511.4 0|-0| 18} 9| 0):45.) 9) sodn9 
‘ “et Fyipyh es) 18 | 29) 31) 2) 7) 14 1s7, 3.612.7, 0) 0/21) 35) 3/14)17| 3] 0} 74 
3 JA Ow NS 26 33 33 1 6 11 0.83.09.2 0 0 6 28:13 6 23 16| 0] 9 
oy, 9 R an rceemeeceeeeae oree = . asa 
RDEV DAU o MOMS Ic AER RBH eo ETE ALS & LEE OSV +d 


NS det 
eS 


i 


BShe mat CAS BAOMMOHERE NS. treowir CAAGH OBI CBP AS OMARICEH © 
TAS ABD (CHS OPAL BASING CHS BIFR2- 5 2, BERR ye PEP, COKRBGHiELS 


B: . I & EN SCHED Jo fil (Cy. CLE RY RY FVM BAGH, KA TOSSALLE, ew Y os fire 
Bas WEL by OL SH 8 EPI EG & a ak WATIGN CHES PPMP Se PUY sf, vxzH RS 
AR RIE Y FY, NTEPASLETS OMENICMTS & RbNS, 

Fe 68) W RE R Pia, aw PRBS : REBEBOFFHIZOWT Masao Yamaoka: The 


He LO eh eter ts Nee 


~ beech forest vegetation of Noto-Peninsula. 

DEES EAE OAR) (cREETS THEROMREE INS, AWE OIE & JERR LL, BR 
MORMNB EEA. 1. BUELL OT THI, Ber DH - A) CAFS ER OA LIABKSRIC 
WBNS MAE 500m YOKE NCH, Bo KIRKE CH SONG L CHROMITE So CHICA 
DAD BF HAS. 2. 7 THA ORI FICO SURE + HIRE + ARTERY - SoHE » TERY + HEIK » E 
WR ORE NESY Ae, HUE rk 4, 95 2—5 fit 2~4, #56 CHNSED it 445 “CIBRLL + ABE 


* 


Ps - : : cee a 1 BD SEWED CAR Fabre S & EK NERS» He Mo 4 lc Hla S Be tek 
A WE THU, FAD I, vase SEIT 5 CHS PEC HIE 2 ‘CHI BICOARa, 52 By 
PENA, FAY SoH S, BRA CT TILL CBS EWE Sit OS Let B=1.2 
# Ms=8.0 Mc=9.5 N= 57.7. Ch=1].0 H=7.8 G=4.8 AUK AUCH, BEAR Ms IcBse Mc,N 


— -n=20.2 G, AWADPLASIUICMS, 


EXAACIE< 7230 WOUASILILS ms=56.7 mce=34.9 n=8.3 (CXL BAKED ms=55.8 mc=24,] 


3. 1 SILT 7m CHIL KK 15~20m ‘CHS, Ite 


“PR 


ws ¢ r a 
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— SYVORRRADS 4. MANIK OMOEA IWICHA OMS MEV AE ORL LCA Mbeeyevs. 5. 


HARORA Cl ) ASB OMIAMAH) (SIL 49.7 (86.3) PE 13 (20) ARE 4 C4) Ath 15 
{15} seit 30 (51) “CHS. 6. RRB, +H, A pH SORIA L OM Rico se SAL 


ko 7. HROMENB RIE 2S. Why 4t—A27 mixed TAY Form. Kiev F—7 I 


ste Shinn eich 6-t ovs nan 


DEB & (LE 2 Hiv +o 
OD BABE CEaVhiktGsID : SAWBO EX ARORMER BAEZ Masa Unacuont: The 


report on the plant ecological observation on the crater-basin, ‘“Yunotaira’’ of Mt. Asaina. 


BiOFK Fas TB REKOFEFE LE, EHDIY IS + ARVO AI TY + SVT ANY) HED? 
DOMINCFT ENS LL, WOICLC OF BBCI CILMI L ko E ORS HR C1950) 5 HEH YD 
COTE OEE 6» BOP SRO Dts & KDE OOM CHE L koe Alb, vF~x*s 22 
PHRUEB APTI Py 7 HS, TG I, LOPS FOB MA OLB RO 
BIEWOA+ 7 b7 A, SRRORMOMG HIND HLL OBR ae COs BALES ETAS 

C0) ) FH CuK He 4D: BERT SRE TOBY T Makoto Omura: On the 
life-forfns of epiphytic lichens and their environments. 

1. SRL HEEM ZIM OEE BET, DEIR, BK KSAMLEIZe 12 tM LR Gi, 1950, 7— 
8HFBO. 2. SAM BOMENRORAAICIN SMO RY SAKE AOU & (ellos Wh Ste 
Yeo i) Ps, Us, MC, Ef phim eae 6 % HOS RUIN LRETIBE BAHN S. iid Es; 
VM, Tf, Gf, MR (hiiHben a SUE 6 SUMP RUIN L RAETSIE t B26N4S. iii) VR priehiylic 
THAR 2 Ce OB ec BOWED Ue 4 i METRY CE S0%, COLE RORMILD . iv) Us it 
PLR KO, GE, TE, VM. (Li KOSOGAOLIAIND<, Boi BURICe ¢ MBIT SER CS 
ZBL#ZABHS. vd Es, MC, Sf, Ef, (HPROW!SL b 5s <, BEE WISH LEELE 
WBeBzbNSo . 

C61) MIN BEBE Suk 4D: BR BORER MBM CHD Takahide Hosoxawa: On the 
epiphyte communities in the Yaku island. 

BA EIS SAKE ES OPLTBEICE 6, EBODEIBCE So Fe OPRAMCILIBAK 1935m (CHETS 
FUNG ORIG, AOMEMEUAZ CHS. A OPE MIE BAH & BRERA E ICARIIES © AK 
J 500m [Hite UCL CN OSE RAE 7S EDIE, KPVME OSE CI W, 2) OHBILIL EDS. Mil 
L Cia 500—750m fijvcrk EMS e PME e OU Zeke rb, EL ORE IL7cv+o SERIE 1950 4 
AICI OR AACA CA O76 EMDR AICO COG — WML ERTS 0 WiARIL Ace Olea < ICL 
torr vee LBAKBOM ABLE TS MIE BAK LAMY ALO 700—750m (CHET SAF, Y 
BH, SLKREAREPSSMAMC OO CiThitko & ER day acubays & UL Cc Aerosocion [new 


term) GE 4:43)2), Aeroconsocion (new term) GSE) VAINLE SOR AY, £ OBST, 


BESS, Bh, EUROS BIC HS Cahapkic oie ne & BEES METS LICLOT 

FSA Ro COMARILA ¥ 7 4 OR GREAT ike EL CMERIC FL, EE P able 8 att = 7B 
y ea EES (Neottopteris nidus aeroconsocion) EAB a Ail & L C3 SE RY N78 Ele 
CPyrrosia lingua aeroconsocion) & # SLL eo METRIRZH CLEA BEERS & LCE AL 
oR Rc EB Chak Nay 7 STEEDS CMecodium polyanthos aeroconsocion) # F.iliL ke & 

BOWBSINICSENS VOL L CH ICFSET SAY Fv HERI CEria reptans aerosocion) & S 

SERICISET SY ry 7 PLES CMecodium polyanthos aerosocion) SRL eo COM 

i ( —RMICRENKS OCRALAMOBERDHALT MF SE CEB TU 7ev 9 siete PE 


HITED CHAE 2 HED FEV0 
62) FAH=-E 1AM EB CRKA- HM - HED: ERY IOUT Masami Monst and Tosiro 
ae 


tn tt es 


ookes 


eH 
Ne 
JD TEN 
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horn’. 
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242 ht ty BORE RH G3 EH 749 HR Waa 25 42 11 A 
Sarxr: On the stratifying clip method. : : 
KPA T SRE, PAIS thE EY He L CBREN SNS CHSOS, CAUCILEF 
CORRELL MNS UR0td So BEX COR RMIT OS ¢ (LE —AMAODRE DEL TUT, SOBANE 
LAIMA CHOOT, HArdtuLPiL ¢ BWM OWL Ro RAC, ORR 17 SERCH OB 
PERV TVA OME TOko EP—-RL MS SNS MIAPICH LC, FVALEOERE CBOE) OMIA ANE A 


Ble, JEREULAEE ACs vs CHIME TS. Kv CA Bile -EO RBM CALC 50x50cm2) & © 


YK, HAA PIER MHOCRRERE OL ZL LER 


F-ReEOCAHN CHEE POSS) (XL CHUIBINORE 


$8, HROEEGC, EVD H—-HORM CGIKORSICREL C 5—20cm) ICAL, ERB SS e JERE 


ICMBIL, KRURUCKEC CHOL C, SHEA OA PEL Ko MEBANE 
PHOT S LBA BSNS GEL KG OIC) OAXED, LORE, BEM, MBSrt, HCHO TCEZ 
B74 iret yD "ho FAEE*C O'C—HEL CIHAMLA ETS. MS ORR CLR ABOA 4 filEL Ke 


ROWS Se LO, SHICIVMERG OM ae, MINER OMESe ¢ UAH AOL BENE 
4355 SORRY ANT HLIEOWUOK ARAM £ OTK IEA EB SN BDot, WE CIO Bot 


BSS > IMEBBSNLE PICRR< PATS. RAF CILEW COMED EK Poa < > ULES LIC De E Set 
Sree EREBICL SCOR os 10% DEOWSIL, FINCK (Lys FGETS xO Lvtk Sot, bork 
CORR Clit FA OSES 276 WEE, SILOM BLV MULE BAS 6 Btev.. TrKelkd PRBBK © 
OFC IL EMR OF th CHIME EEASILERL CvSo 

(63) SBA RE CRAB HO HOR OL K+ Be ED : BHBIRMBIC OWT : Tokio Suzvxr 
and Makoto Omura : Diagrams divised for the inclusive comparison of light factor. 

PRAHRLE £6 OBREBASE TIC, SC UMWCHESA BUCH More AHO PEL. 5c Lots 
BARILEL TBE LvSrvro COAWORAIC, MI 


HB, SA C1949) RGM, BIE 7 Y 7 


PA & Iho 6b DIC CIEMMORS OFF HICK SHRI 
O, AONB LSEARMMIBELT, chickoc 200 
BBR AOLATICMT SRL ASH AIR DD TILY 
BAzteo, © OMB» HED A BALIC LILI RO rer » 
DILKWILBERA CHO. WHILL ORAS EDS 
BITS AR MIIC ATF ON LSE & (FO CHEE YT EEA 
Ste ARO MoONAY 4 LoSERE Lo 
SCHEIN MILD — fi] 

MOLAR 4— RY SAV AER, DE 74 
FERS HED EEA, ROMALAEDESR  POPyic 
HAD Pe KYO IMPSIE AMO HHA % LE DSZEMOLEMo 

C64) PW BER CURA + 3c : POS RC BBS S—, —<MOERiCOwT Toshiro Nakayama ? 
Some factovs having influence upon the growth of weeds. 

1. (POET CURDS D) MMOL. AUS RK AURRICPNT SME OD EOS Dit KE Ee 
ORE CUIROZD) & KICGIL, +7 SORES & AMM PLO AEEK SO LSS Cabs) 


PRADUNIMROL AAR He > LAINE AIC ROR, 2. -ME APES be x ax y & 


OF Fo BURT SV >X YY OL FORALL MO SEPRIE L b 2 ASML OS > x BERBERS 
Re 


(5) BRAS RH BBR GRAD: BiBLO MM TEE tO SHEAR A Moto TAKAHASHI 
and Setsuro Oxumura: A new measurement of permeability and its ecological usage. 
Ail ORE SP SPY LT (CARY EET OBERT (EABHENT  b JAS AKO TNIES o OFL FLRASEIE. 


= ie ‘ - ote 
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BSCE ORE KL CN SIBAILE 3S CHAS BD, ZREOPBLVIMPAMLSLTSEIB 
Svs, LIL ICA CHEM C HE OWAIC MBAS. HIT LE EBo te & ZAR TCAIPS Ta» CARE 
| Cue CEH SAFARI & BU 5 WS BSP ME USS LvtSv., HORS MAA RLS Hynes 
— COLMO PER LTS REO HEM C , METI E OBI: DALHIT ILE IEICE DH KIC Sere SAE BI 
MSEC MBE, COBRBICHUETEH HMRMOK, BLL 6 WRC HILAIRE A LS 
— ORATELEDBNABACHES. Uys < OWSICILE OHMICHTSEw5 LO, BOLL MICH 
) WcHPHROBN, oss nsBAoithraSrvr. COWMRSWMSS—We LC, THE OW RHR 
|S) AILS BBE, WIL LMT SIIACE SHORE CHICROMMD BOIL OMIOBLORRE OFF 
ACHR) SNS OL LL Ro COBRA MTR VICES BEE (RICA BE) OMT: CH 
WESTHE BOOK ME PINICK SS) BTS Ede, 1 AEC CRT. LOH TM-IREDF 
(OF BRE EMAC IT S ATH AKO MIC HOH L CRB GIL CLK IBM & ASK CSpe- 
cific permiability), HOV POWMA UNS &, SPIRE 2 mOMKoW 7 ARBOR Cee 7 or vy 
INRA) 2H, BIC 72 RY TF Y{LHMOL BGR YBRELY, 12 <¢ KEV. L CHO MICE O1INYO 
MAE CRIA ML AN, ZE-ERORRK, MOyerhickrzAn, REO Fick one 
CRESASERGA LHC, ZGKOWA LIT SOCES. COLA ABC HL Cc BRI 
HK, LIK +HOMAeL ASL a{NSo 

(66) Bilfat - BBA: SBSE CORA - H+ ED: SORMRICENS SHRRRMRICMAST SHEHO 
Big OR SZ) C45—24D Nobuo Saromr, Kunizi Kawantsut and Moto Taxanasut : Permeability of cell 
_ sap taking part in antagonistic influences among several plants. . : 
BE S 2 7eHHHO BE OFF Mb EW BIBS, WHO 2, 3 BL AAREBHI LPL Ci Sot, HoOgs1 
SER (Ck CROCK ROMO AD TAF, VAIVYRTAV,RAXTV,TRVATIVRIVY, SOFTAFEHO 
FEO RC Babb, THICE A AAY AEH, FAFALVY, TVFIX TSO, H2BAICILHICT 2 
YRPeY RYT, SNIIFY, FRYVAVITTRY, SPRIV, WRF ave y TV HASo MLO, 
3, 4 A ICih 1 ETRE (2 RAED OAR APHAPD IAT FIC So TH 10 KT Rle 7S 
t, SREDKAROR ' ALCO, BICBINTKO CULAR ODES SP SCS. MAK S ie 
BOURGET S BDI, BX OAR Clary CHIAAS ETE GB CHS0D. MMORIRE 
BITS EDBICIL, SESH WE SEB EATS CUE, FEU OBERIE ADH CIS LEI, 
FL Diy BEEF BBS OFCOM OF BIR OKO CHS MA OF LHS LOCH S. RH OM | 
RTS—FREUC, PROC tk 0 HBA KRYOSO LICL Ro COORG Fk MAH et CHO S 


Bic 7a X-, VAKIV, TIPKYTH, THAELI, FRAP HSOEAL, MASEL EAT 


ZB, Gh e Ve OMMNCD< & VBC LAM Sib Se SO LIL KR EH, COG 
&, BAEC hippo (th OMe EALGS 2 7D OMPICPDEL CT, DUC SHEDS os, REY AY 
7 LZOBET S ZROR DE OBEE OWE HAE T So LICL Ko 

6) BSBRK Alita kK > Ho): PEW EEMOBBEOABiLICOleTt Hideo Takapa: Stu- 
dies on daily variations of the osmotic value of sandy seashore plants. 

Joc 1940, 41 ic BITES OPE ED BS CTIUE & CLERIC POPE TYTHRE 6 30m. CANAD 
100m. CB), 300m. CC), 900m. CD), OHINITEA TST, OTEIIY, FAPYR, rveEn 
HHO» CHM COBGED ABLE AGEL, COMRAREL CAMliHRD vs, 1950 4 8 Ald CBT 
“CLAS OMYICO SAE, BA, AHMILE TELL OCT OMMAAT S. BREME OPE OI 
AFC bok, eit "E M100, = mien BARC A sett Can BO, ail 
SMILE OBR ILL, THLERAML AL, TOBBECRL Ko HIE I, 12 Bi, 18 HO 
StL, PREOBBILIASME % 12 BGK, SRM 12 Mic Avot OWMAME iar ¢, 
WIC EMO BBEILPIGEOTIUCW CV So LAL GHAR O BBMLIRS ea, RA? Y RCE 12 Thy 


’ 
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UCR ARTRICEDNS. TORDAMGMICRELA A, B,C, GA OM—HMICOS RTS EWS 
EE, 20 SSIS ADRS BV ORAMOGHRRMICHRL, ALB, MILB & COBBLED 

LW A SSE OPC LBZ. COL LIUGHRMOK Ay RAY F CBBC LE ORI ASABBELSBS 
FEL OBDIILIK 7026) as tREDSHHOS.. A, BICOREAL, THLE OABOMICLER LAS 
Lb, HG OD sv 77 (4072), avy C152 o) ob ROPARCbAbBATSZIOLE 
BIOS So MD PHEE © BIMbIC Ite SLA Se BAA L Cte, WE WOM « CHAE st. 
PEE & eh OSAICILR etd So 


(68) RR B Cie tIO: SREKSHRBMCRE Hajime Nosunara: On the injury of q 


beach plants by wind and salt spray at typhoon. 

GCE SHRAMORA MAL 1948 8 A, FRM ICH C, 1949 2 6 A, 1950 9 A 
Pe HER es PESO ANEICHS CIT OK. HAORER AB KOS BRS tik. 1. pape aia 
BOK NCAT S EBAGNS 2. HKICRORMM DA CHRAULRMBAKS «3. Ie 
HEIKICAT TS BEGPED SAK SUR CH So HEOT, CHECK CHUCK > OS ie eee 
ATV o WEE A ORREICHEY EKAS b O/ILWOMWE CES EBbNS. 

69) Aig BR OK + w+ Rs HOOD : PRR EMRICHITS OAS yEFSROSAICOUT 
Tadayoshi Tazaxr: On the fate of Pinus Thunbergii yearlings in coastal sand—dune areas. 

ED EWE O 7 P< IKE OPSLIC ILS ROBT DAP TSICEM NDOT, KRA ORLY 


ca. 10 LL DBAFET SH REA OAEB ILRI CE So EO CHITIN BEEBE OW PEER FEDS 


RMIT, PAIK Oe oe OAL AMC TS ARERR L eo MERHEICA PLR 


HES DIC BIMORBICL bKMBGRHN S05, MHLENAMT 4 PROMI CMROMRTS|C LL, 
— FL Saale ESE OFMEF- OPE S(CULHIMotk, SOC, fi CMSA LP ORS ICHloe Mt 


FESO FEX L CHLEICHMBIS SC LOSSES FR SMAI DI CL AHAD IS HOLE BS HATERS (ETS 


DY, CORNICE (MBC LOCH YR HVETS. LCADS7, 8 HlcueSe, ARMOAIRBA CI 
BANCO DST, Biol CV SESBIC 1O~15 BPM A Frevc Lock 6, BO karo (RF L 


CHOLTEL ETO CES. WHALBUCHS CILMEMTIAARL BA > CUPSPATRIELL LOIGHLRADES, MPAA 


2 HES MLS TO ¢ FEO CHBAKBILMY CDOT, BHO L 5 (CH WOR L WRIGESEO LL ote 
Uk, MER SLteus & BR OPHES SERS ERIN SHOBIRICIRE L, HORAKAAICE b SHLD Eh 
SUT, BS CHE TF FABRIC TB BLADE AL IEC EIS OCH So EHEHOY 2 Id - 
EERO b AROMAT ER CBE RY BAe, LI IRE OWE CAIN EOREL OF wh 
- POSS = & > HITE OWES L ESATA Pv TILER Bat, MRO % 4R4E AIK REE 
MEDI EDNSDC, BOLL AMC TS OIE LE LCKAELAMOAHHECEK S LEADUSOC 
— &4B5 


70) FEB Be A hil. + 2D : RM RUD Feast 3 4 ROMFORB[S OU COMER 


_ $822 Masayoshi Hrrara: An anatomical observation on the development of seeds of Oryza sativa 


L. under high and low temperature conditions. 


WMPEO MRI LS 4 OMT ORG ORY AB ye wle 19494 9 Wt b 1950 48 HECoBicw one 


? (RY bh CRE LAMPE LO CBRY Fok, fEAtiRetPEW 132  CHBYCHE SZ. 1950 #8 AB AE 


bi 16 HECo 13 HMO 29.3°C., HEEL 26.0°C. ‘CS. 1949 49 9 12 BE 


(6:10 H 2 BECO 20 AoA Rit 20. °C, ROAR 13.5°C., 4E 10 7 AE OA IS 


BECO 8 BOA aRuit 15.2°C, » IRR QUMIt 8.9°C. GHoOy-, 2O 3 IDOE be we 
ate 36S 1950 4 8 BBR ORD BAIC OL TAS, PER 1 AA CAME Hit bic Bo cL. 
» 2 BAIS & 1 OM OE ICM, By sorte FUCHS ZEUS. BH 


web & VRFLAMLIL FS L tos sige BbiS. 4A peed len os CA ERML CF BNA APL 


4 " - = 
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—OWSo PCI 4 AICS, WROMhess SHtULESD, 5 AAICIHEPRRGLALHHNS. 8A 
\E7eS & PRILISIETEML, 10 HAIEILIEE ALERTS. Kic 1949 AO ABATED LOL, 5HAHDZOvs 
HHO2 FAPLOL OD EBC NS, 10 HAMADIS HADZDOLODLICHNTWS. 15 HAD 
SPS HADSOICHAL, 18 HADL VE 10 HADI DIicH4L CvSo Hic 10 APAED 4 Olt, 8 
) HAS 300!9 APED 4995 HAOZOIHMM4L CVS. CHSO® &LMAMEAI bk SM MILOR 
TUS CES. WEOE SICRIMOMRE TSC CHA ss (NSIT LWA Ko 

C71) Bw Ot + REHAD : BASHORMIc £ SMC OUT Junko Masvyama: On the death 

of the higher plants by heat action. 

HEAR 45°~75°C Okla Beb~ Sees ROR TE CL RA OBETEe AMR CPse LICE 
nse Cx) STE) CD, 9D HHA RD eo FERN PILI IRAE CREME Eh, Kale £ ¢ HTS: 
jog y=—b log (a—c)+a, (AL a,b (LHR Cl ZIFD, c ara ee imfS. a, b, c (K3 DORE, 
Gy ID) Gy WD, Gy ID v WPL CIR e eB HR, (229) pati logy") 
EO MICRB BAS. a, by c HAMMEL OCU L BHC CER, BE ORIET Se BER 
#, HED Ca, b, cD) EL CHIT: FV GH 12.69, 7.68, 35.05, falzeHe (19.83, 11.95, 26.70), 7 
YE (16.33, 9.90, 31.63), ZEKE (12.90, 8.50, 37:66), FH AE C21.17, 12.57, 23.15, Foe 

4 4 SHE (19.24, 11.84, 28.13), V4» 4 SIGE (15.90, 9:79, 30.27), vx 7H (21.23, 12.85, 
23-68), yas 938 13.70, 8.31, 35.0), PGE (13.21, 8.11, 35.0), Thelypteris viridifrons 

(10.27, 6.66, 37.04), Mnium trichomanes 2 (9.44, 5.79, 36.32), }FAWS 24 C13.29, 8.97, 
33.31), & » 2ety (12.99, 8.67, 32.70), 4 RBEXEAEAE C15.33, 10.0, 30.70), AXA7 zy KF VIR 
(13.59, 8.88, 30.0) £7cb, 47°~50°C G1 HH], 57°~60°C C145, 68°~72°C. G1 fl CoE ODS 
Veo FEF EHPRISIE OBMCZETF CAITR Mock Bo HAPS 2OeBERE a, b, c OfFlC EH 0,1,2 8 

CHEB. PilAIE ~~ x + —Thelybteris (x C46.42°C—1733'19") Jy C59.10°C—21") D2 fi, TRO CHES 
9a <li Cau te, BORE SPs CA & b iy pS fh % 5. M Bérehradek ot AF X SCH RHBR 
“BML EL 43.4°C Fy 51.31°C D2 NCHS 3 KOMMEES. CSORA, BH, Mcow che 
BRE UTS o 
(2) IbAR= Citk + (EMEP : MRE MBOMW KIKI £ SRRIBIEOBAiE Eizo Asantna: Changes 
_ of the freezing process of frost hardy cells by water imbibition. 

RATES aT MID ILE ON Rw CRT S PHCIL TN CHAMIBING & so Ly CRIS FEOF 2s 

AKL CHARIK RS Clo LOLI ORHMIDS SE SA CHOMKEVAL, Feo vy WoOMMANTKE AD #4 


ZL feb LOMA EC CLOSES. HAL EAR blL— 10°C CHL 2} 8 FILLE OME 


ACERS. = OMRPIOAALMULK OMB LWIA S ¢ re b WNL LIL UNC LISIES 9 BB 
Some + > Wop CNaHCOs icc pH7 EF) ICL PHE] 20°C) Bk, REE 
—8°C £L, —19C>—3°C/30 POA CHL, —4°C [Cree Oe L FHKL CGAL Mb OBB 
HERB Leo MADE SEAT OR 7076 SOP OU OI BTA CIRO S We rr tS TRA LO SW] 1 ZANTE 
ft = FF 9 vB HDHES L5lCteSo Aim CpH7ICT) CMe 30 PULLS Lt ORB Bibi 
Bo EL CRAM ONS DIF LTS, DS Ld 30 SUPT CIKHAICH We LS & ABE CE 
Zo MEMOMMIC LZ OMMMOK ALF ORGERIGEGHL Civ CHE ICM OR BO PIB 
FB EFF VAT EBT. EO Cilio WS ED LINE 0 BART AUT AAC BO BIR OPE ASE L 
KOA ASNEK GSEOCEAIS. MKICLO 7 FZ oY YA LRMIBOTREDUL TS CRM CID 
CESes, FCOMMAICATSRRMBROBAILIt, HH ORMRT 7 o vy POMBICIEN TIDY THY 
G, AUIOPSCIK & & SIC FEAL Fea 7c HELI RIC AL CAT OPE ILIA ITE IE t 25S 
BFS Sch CI) Smunovircu, D. and Scarth, G. : Canad. J. Res., C > 16 C1938) 467. CIE) BAGS : 
ER, 3 (1950). CHL) WALEAS Flt, 4 (1948). 
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3) tt Hz CIE FI « EBRD : LERELOMSIC OWT Takeyosi Hort: On the winter sleep 
of Zingiber and Potato. 
LROMENSOM ONE O-c Ah, LOWLOLTUNE, WHEE TAORMEI, CL) { 
POSE, SPORES. MoE bd, VARNA, MSM. Fille BME b 4 AM WEE 
re WAEE, GAGURE DEV. C2) BAkit AICI. CHAO < 12S Hex Oh Ait RA BRBoOsAMEL 
bZr.. C3) KR, EBORBR, BRBOTUCIML TC, BRICK Je DIT vt Du bk & 
SS it, BEETS. RAPPER SUL EBM. C4) SHIR TH, HowL, BihedD< eS. DE 
OL EPHKOT LowHBENS. C1) THEI, BAW LOFMMR Tt, MEMAIT eI Cee 
«FORTS. MG MOVMESL ome 4c eit, BR Sein MES kL b EIAs Celeb. C208 
ko AMC BOS, MMM feb, WAITS LIC. LAO A rkiite HRBO TAL 

au HBvr.Olk, Ho BOBs b wipes T<, UKELS TS Lick So 

C3) RW EROWNATHS RY, WEICIEL CT, Biv RIC RN IE SIE bo AMICI < 
ES, Pilla Sv KOEMETS. C4) AMC < re, Bivdireos, BSE re 
= b, WPI S LICeS. TO CAROLE, EMBORMMALTS 4, ROW 1 Aa 
a DBA AM MECC, WM 15°C, APE 907, HIKE CES CL. BMBOMA, WE 2C Ube WIE 80% 
ee 
+, 


ALCES. EX, BMBt VAACKL TC, MABMoIWAL CK So ELT, Eee Ree 5 Sie Dv s 
2 — EDF DT LDVEOI L DOHMH So 
4) AHH CHEECH « AED: BARC 3 RNR NC HE AC HR OPC HF 5 IE 
2 aoea ; Yasona Fuxupa : Seasonal variation in the food reserve of tree, especially of the under ground 
2 portions in accordance with the sliding conditions of temperature of soil depth. : 
ae PRIC CTORATIRER HH, MDACEHR OPH & PRICE 5 RM L EI CHBL TS 
= SR. FAITHS CLM RCH £ SB BO & IAP OMIRO MB BASH L bFARESH ED, DS & aha 
ee ViPEDD MLE OREMRE LC, MID DHICESBMORMRE LT, FPR YD USMC 
= PH NS (LGR SELL. PHA OMIM TBI (LSM OMG ¢ Jkic, MROBULICH 5 BSEOM 
Meal, PRUSHIE LAO ATI FEO IS OE BEIT So EEE, UE VRAD RS & HSS ORS 
RET S BOCES, BENCH & IRM OMAR TS. NVI L ASO LE > BRED ICH 
em Me DRS OMAR ne Ee 
SATUS, AAI CHW PB MA ORICH LM & 42 <¢ ld CPMBUE SL, VERBS Ic Hho CHA 
Be eagers> KokvoumicnR FHS MAB ¢ He OMhota N-— VY OR5 Ind HEIR 
S HACE SRB ROMA FT SRE OB Lic k b RBS SNC, BREA & L CHART BS DD ap a 7 = OE 
a 


| RIRHESE Lev 
5) MRR OE IEA ED: FIRS OF BME FRO BME OWT Shigeru Iwum : Re- 


lation of the apogeotropic reaction of the rhizome to the photoperiodism in Polypara cordata Bueck. 
of Hic, FFX SHWE ROA Ros HHA EICM CCHOLEE, FMCW RRL RTS, BULA OAEYE(ER & 
RCMB ROS SAE MOOT, GAVE EA DNLARMRO IM FEOLRICUMMCBAS 3% 
«BR PML nedin OME dade ee, 
ae % FL SICHW LAA Clk 14 RYH © SUBEE GihZe CBAVET SICEL XC, PETA FC URE 2 Ree de 
t Deo MIFSE'CIL 8, 10, 12 REIL Ds 14 RID Rotate ow E FAY < BME Lb PHB Be AE 
oe EARL, GHC OIC 12 REO ROSAS Oe. Ti CAME RL AHO oS CH - 
RICHY C CHM Ete So HOC AMO 8 OME AWMIC 2 MOLERS SOOIKIEL TC, BHECIL1 Mo 
-- 2 CHIRK PMA SL, SHE HOE. CMATS. A, HERO, JEM, Wh PEO“ 
B, TORE VIAN e OBUERIL, 6, 24 RHELUMULe Pe CREA Be OMORO IE Bate or, a 
A, 7eme & Be Pas ORCI ESE Arab hee Fe & ODI PROBE CS, SH BAIL AK 
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(6) BBR F CHAATIO+*# HR COGN: 2 7¢O5HOR RBH OWT Noriko 
Taxanasnr and Takeshi Mort : On the wake-up from dormancy of winter~buds of Cornus contro~ 
versa. 

BRA ORAIAF 2A & BPEL CES. COMA DOPE ROMER 2 Beh OCA 
Vro © SCILE YH OBO C HAE CH EBIERIBIT SME DOR BD CARINE BO &, b 4 5 Me fh 
— - OMFH OPABEIT DUST HEY Ako 12ZAK2 AWSOBBMLL Hb BAS COR CHREOE s MUL e 
Buc) BME, XR LU CABO 1 EBL RA RESRL CARICA L CBRE 26 & & b BADER RS Hh 
> UTHER L eo MR OBAMEILMLAIITE L < SNE CURR OMNC HAL Bere ¢ C8 A 20-30. 8) site 24°C HR 

TROVSILBARAD 5 33 A CBHEER WAYS, C42 EAREERLO Arrhenius 3 increment 4K CH DOLE 
Bie Bi 5 — Were LS DEL ERELO IPAS PoE GET FEROAMAIL, Gv Ht ¥E HR: propanol, #f 
ethanol, ether, Yeti, Uetaie, CNHpD.SO,4, 45° TRA. SSUVEMEMIER : 2KSRE2, Fife, acetaldehyde 7 
Wz, 35° YEA. mieeve lL : fi ethanol, #8 AphHe, methanol, NH,, Na,SO,, Nacl, toluene, iodine. 
— Ne, CO, KIAi#A~, HCN, CO, Zc E LPR OURIL(HET Svs Cita & Be, (AL vaseline ‘Ct CCH 
ie VNC PSE HEG & Ate E ED OK. WV LOMUIRITHIE GEIBYABA(L) ORDER C EERIE OAL 
Hk CHESS EI, TR ABRD wsFROABEMARER CRESAPIE, MIG BO IC BA OIWER SE 6 DPBOIGRRHO 
BARRIS revo ME CH Et Ge CHT UMOThOF ORES TEL tev.e LLU OR 
RIK kb CHEHO FRICHEROINS. MAHOA & Kb Wee Chto shh < £ ROkKF OR ei LAS 
10076 (EBL vo Lei PEO: SF OTT MURIEL CRO PFED BOLL AIC BRET HAO 
7 (LAST HBR E Ate S IC KKB RASA SULLY CHS, MAOBRLERLGb-E 


OW Bis CAH) 2AM P GRE) ELC J/n-dNs/dt o exp (—{8,plo/{i,p}] (NIKO 


a, Ns (xBhu ko, 1 to ABE CHBDD N-—Ns/N=y £458 —dy/dt=Ky exp(—8/{d,p}) 
b ROP cM FAS e —dlogy/dt-Kexp (—1/FCt,y)) Fey): Pattee tPa) 
DNS HBX & Fe b) HEP BEHRORALE 15S DANS OBER CAUGHT SICILBHET FSo 
C7) Luong Dinh Cua G2K- ): KBE ROEBORs LIB Luong Dinh Cua: Seed germi- 
nation of diploid and autotetraploid rice under constant temperatures. : 


In general, under a maintained temperature, autotetraploid rice seeds required a comparatively — 


longer incubation period than their respective diploid to reach an approximate germination percen= 


tage. The difference, between diploid and corresponding tetraploid lots, of the time required for 


the appearance of the earliest coleoptile and the total length of the incubation period for a maxi- 


mum germination percentage decreases quite proportionally as the incubation temperature rises, up — 


to about 36°C included. Results obtained showed that in general the minimal temperature for 
coleoptile protrusion in autotetraploid rice seed would be somewhat higher than that of the cor- 
responding diploid. ; fa: 

C8) SAW CREED: RADEGTS- YPI>R-1CT. MV. D omRHERETS 
AERO SP SERS BGR Toyoji Yosutpa: The seperation of virus CT. M. V. I) inhibiting substance 
in Pachyma Hoelen Rumph. CBukuryo). : 


BRIA OKAYS, FN 2+ SPAT GTHAFA+1CIM.V.D ORRICK PLT SPER DTS S 


= ERRAL, COMMMEOHMRDICLS 40°C 6, ASRS OPMMBIRC OV, RAL 
eo EOGMES RIL, ET UY bREIARECE 0, BBR TS MEL 720 yr pt, 7=4- 
WM EY SFY, EAVIy aC TS RML Ob, RAOASWACHS 5 LHL. BLO ORR 
ERS GICMGL, SEL ODM ECR OR. Fo CHAAR L MN SRSOPMMM OME 
BE, GL OMGILI SC LICL EOC, KPA FCO CHET 30 TOKBILFHRO 
38 0 CE Bo 


baa! 
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Beve ; —h 8 
: ‘a ISP eile spa ySie CHR, WEAK 
te BS & we HI = BREE pe ss 4 He POACHEN AEB Te Wi sd = 38 * ; 
a ia 28 HgAC el 
A itt, #98 . | 
Hie | 
Sort et fk Be 
- | ptAE ARR —BaSO, | 
: t= = 
| cate IK iC 6% AE : 
Lg ggHyS bill) ryesriccip CB COMIC CT 1h yee Bt x 12 ae 
SHA | og yp Ee. ie ULB CT y= VSB ey ATV 
= ‘x Alcohol (fi | HySO, (CHAE 1 a 
£ me 1D 5 BE (ae 
. he ee BE 
mh | = me an He Spek 
e oR ah op BaCcOmD: exis YHOIT — Rpg EU ee 
oa TT ey SAF YE eee HS 
s pea ADAM aie 
a t Ye 


—BaSO, 
C79) Spaxnie - APSE - MEF wa AE CIC - HD : BUR Siphonales so MIAMD 
IsDUt (Cry Tomoo Mrwa, Yoshihiko Irrk1, Akiko Ertrare, Shigeru Yamamoro: Cel! wall consti- 


i 


— RRRAAL IEC, COMMER RT S Ae (LWICRAL, LOWE HERE L SBE Ha CH» Cy 
ae Tees KD OBZLL LAGASE FICHNT SG KREIS LBZ ZOC, COLI ABU CME MAS DICT S 
4 DE RORWAECHE So HC Siphonales (CBF BO CLM AALNPRILTT DN Cis Brey. HAIL SL 

RZ CSN,U FEN), ANT RBI CAFA NY R, FAHY 2), HKEB1L MOEA DH 
Ly, SOMA E LEN. TORR, CUDOMDHAEBLNS, MID), MSkMIc METALS 
: = FARA KIL, Vso au % cellulose ES, © Gk mannan #, 477A RMONKE CI xylan LER 
oe BPETSLERMS DIL KS 5: on 
é CO *# B=S-KA-E AVG: bV PL yay ze RRO AT LEVICHNUT B 


13% =K6zd Hayasnt and Kazuhiko Ovcnt: Astilbin, a new flavanonol-glycoside isolated from the 


a 
“i  tuents of some Siphonales. 


rhizome of Astilbe odontophylla var. congesta. I. 
hYT yy a7 THETIC Mg-HCl ‘CARY BSS MOeEL, TH3.5. 78 ed ey RA 
YIPRIV EFA)? — AWS KS PHA CHE SOL RRR LE OCH AICHE “Astilbin” £ PML 
METS o PAE OM 2 27 — rv HRS REO EF CUMAL CARI HAGE IAM AF AC Me- 
ACI CHL SE CRERL, A= 27 LYRA IRIE F CRIT St BB APABURORER EL 
CHIT So HiT v3 — 1 2b FR L ve } DILMGOSHARAL'C 176~180° “CH, Fran, 2x7 
NICE, RUBICMER, = FLICAAS. To 3 — 1 YRMEL Fe Cl,"C#3k6, Mg-HCl ‘G2kt sx BTS, 
2.576 AC] CMA L CHT YY ay (LAT 2H RET S ¢ Meas iktiih, Fp. 226~227°, 7 
EF LURLATLUN 2 FL PRIA G IT OREO. 10% MSO, tek BRULEE LTT are FyoyxEyar 
| BOE, ERA VIGANCIRL CF REP NY YEP Rp AFSMLERTS|C LOLOL OE MER BBs By 
‘Astilbin OFF IVAVLAY FSHICBENS Distylin Mt, 3-5+7+3 Va ey Rees 7 PNY Lia 
; GESHSo WiC. COMM RICHE(L F A 7 -— ADAOAPAERRL, or 7 VIERO IEC L AGRO 
RIT ay kO RI -ALRENENIDEWCRATSC LET eo BANE OREIC OL CE 
a “FRE CH Bo ; 
- (1) ## #=-WRSHT- Re T CARED: BABU HRG 3 AameRO LABORED OCCT 


9 _K6z6 Hayasut, Tachiko Isaka and Gen Suzusuino : Chemical identification of vegetable dyestuffs 
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printed in ancient Japanese silk-wares. 


BEEP CUE EAC: B LEAR AS E CARMA E OUR MU BOKIC LO Cuvee BISIEMES, IEA 
RIL CD EWNCIET S LULL ORGIES SLO CE Sos, DH So 24wMansirte S Bee 
WO LOCUM IS teh HIS CO LRSM LOAS MCE SZ. TOK, Be LCR tawWoemicwes 
> ChEPDASE OME FS SICH eds, CAUCUS BORG & BMA BL, Ld GL ORE MIL (ERE L ME 
Vso SOL 5 MoH EH 2: AEE AEE A DO 65% OLE PERI IES ¢ EAU OMI FURL 
TH AALLO AE UA AO Be L CH AIL OMRE AED o ECE AES EIEIO 
ES GHB tt OMA e LON, AM OMI & Av CHIC HBA HED TC HBO ys 
TC, MRO & ROW & ICT THROM ts L OL MAGEME MA, tOMMRURIC HY CHIC 


AE OPIUM FT B—-MABUM TS SRO OITEX APKC ORPARIEL OO, Sz 


REC ROGET IRV L BACH So MAMLAMA PHAM 17S CGH 25 4D ICHROTVECH So 


(82) ABTA: WHER BHRE- HA HB HA-MM - ED: & LUGS RTOBEL MK RE 
Re, DRI-—VRUAWAFYAZ—L Yukito Oora, Yukio Yamamoro, Rydhei Fusm & Hiroshi Yacueut: 
Dehy‘jrogenases, Catalase and Peroxidase in Vigna Sprouts. 

PS CILIC, FAECAL T Lawn, FB, Vy TR, BUY & sv KSEE —- Bt eo Ce 
WKS NS. MER ALAIN PIC AMEE RTO, DRRDO-HRE RES. ANB, 7x- 
Nie, SUR, Za vi, EMO KUM, Pra 4, TAK FEEL E Mb BICOME RAL IL b 27e 
Uo CHICKML, KO Mb S7HEIEA RD 7 = y MIRACEYSE(EUICME DNS. COMS, EAE 


PORE R 2 AA CHA(LICEEL, CORD St CHSETMEIC ATE < 0 FRED OR OMPINC 13 SBS 
IGE AKSR MSAFE © BIAFE OBR BHC OU. TILA FRA CSE Sos, WB icts tS SEE OZER, EE 


Wis See OF FE So SFM SNS. DRA eCUBEL UL CFM, Katey K-_viEEL CMICHAS 
tt, HOMMBS 1 Ao FHANOA RF KVFH Ct, PRR, A CSCI AKL 4 BAAR e RT 3 DERE 
FS. WNORL AY K—- CARY < £4 6 BAL OTS. BLES LAC FEC 
ANAK Y K— CPPS IAE SIS Mos Sot, CALIPH RSEOHIR ENLZNS CHS 5.0 

SEL OPSots bY HHS 7 Hie OPFIER RIC ESL CHET SAE VT LbENTEYECHS 0 ‘ 


(83) WASHER MIGIZ=- HIB CARED : FEMOREILBRIS OUT Seizaburo. Yamacurur 
Etuzo Marozakt & Akiyo Murase ; On the oxidase of*higher plants. 
FEO, WERE, Bh, SONS REIS 0-7 2aVV FT iy, DFaAoN, TAsne YB 
DPA DO LEARTRR ets Creu, MULAN 2, 3 OMAR. Mets, Ct Hise Omori zw A 
Any € OPEIK & BLEMNE ts FS ALBA OPEK & OLEMBRE SHAK 

(84) BE 4 CEA: 3D: F944 EO{RVF—+F Susumu MuraxKant: On the Inulinase of 
Helianthus tuberosus. 

XDA EWMEO{ VF —-¥VOWREIAS 3. 4 AFH ERC A VY OMAK Ces LB Ses 


© OAL < MEO HIES LZ OHO x Vy OVMIMAATS vWETMIL AMAL BA evo FALE ELC 


25°C [CHRD L 4 RY YOR DNS DOM ICILA RI PR VOB GTEL CE) CHORES IC 
XH CYGPMES 1 CHS VRTMICI SZ. KKORAICML, AAMT WOT s 9 - ¥ OMS AEROWMIc 
TTT SBLAP YY RA y SORA DAMSIC LO IGPMES SAM DAC So RM LEX 74 = 


DMBICIA TCAAKAY, APY ySEMAZSEA LIF -LCOEPMLOL SN, MRF LE 74 EO 


SICHA TILA R VF — MOMS EWITL TT 8 7 BROMO UL ON Ro OC ORE OF 74 EOBMEED AZ 
VF —LOBALAAZIIMOHFOS, ZAPU 6b LE OMAGH, FLO ACHOUTHINZS & AWoO 
AVF H— COMMS 0IKSUNS. COPROLITOWH APF ABAML CHML IN 2 BIMEOMMO 


PPCM ACHR COBH LRKACMRICILT RAV y, TAT iy SOREL HET S EADS 


ie 


i ia <r 


ee 


ie 
tat bc. 
i 
aot 
eo" 
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- constants on the reactions of peroxidase and catalase. 


oe by purple bacteria. 


te. 


a, TL. HILL Ji DER SHEN LD CHAS — 3 OA LAVAS ILE ME CE 6, HOLHITHOTCHA DBs 
rs Dip'h Dk TLd BS EVD CEA EH CES Lt CHEATS re CESovi, CDMBROM 
OBERT WIT SCLC SERN HARON & BES LC CWDS, BS. 2. RAROMEM LE LGB 


RRS 
Sete 


eee ki i) @ ME HH «HOS H 3K 740 BR Ka) 25 4 10 
SHS ADVIL OF OICKSMEMIWOF eV F— KOTPULL BRS Neo L—-TMROMMEBM Str 
WS & 1 YH — COTERALD HL DAUR SC OMABNCM L CRLILCE So © OBA OME K 6 

PROP WHAHI DAK St eRK E OIL HNO 

(85) BRAT RESS Cit + Wh + as eRe CRA + He HED : AWA FY A—-ERODRFS— BIE 

FAceS SHB BOSB Yuji Tovomura and Yasuyuki Ocura : Studies on the influences of dielectric 


RAY KH MUD FF - KOPEMILALLO Mb Mc eee eee tS 
WH OVER RCRS ER MIS 2 LIC LO CHEMINICRAL, Pe CHARI BELFER ONY Ci 
Fe | 

6) RRBRB- SAB— Ctr--HD: AEM ELSXKEROLORSE RUBEOBS Sige 


hiro Morrra and Kéichi Suzuxr: The effect of light intensity and temperature on the photosynthesis . 


Ea OFT 3 HAMILE OME LNG E OBB oS SMCS SC Losey Hat Shi, SFMlcweS = Nr ig 
ee C, HC SHV AVAODMoMA Str Ceo MA ICAL GM BL HATS x Lick b, WAFL 


FRCL CRUEL RD, COAAWAGECHS © & 2 GED] Lo Pd-Asbestos (ck b FUEL Hy EPRVYT 
SBE, TEE + OB RIL—A MRICS 0 ALM OIA B CILABOBM OR BILE S FHT IB 


OG COs ORETLIR SHMD EI UC V=VmaxX sf; ORICGES & & ERED Lice SUIS + MEE OBIE 
ASC, RR 7 PV ZICH S ERS 8 < A RRO BAe 

(87) RH C CAMERA - HT): BBO Molisch BiBé RB RBEO RR Susumu Nagar: Re- 
_ lation of Molisch reaction of chlroplast to starch mythos: : 

DEK Ro STARR & EATGL CB ~ Pi Gle 2e SHIR Molisch CM-) KEE RIC LISTS. TO EICOL 
© COBRA CED) “CO~ Sot, © OMMAROVRIELABMOEE LE OMRDIV C1) HL 
| MURIEL & 7 Fe 2 CUREA & BREE 2 CHRIS OFF LIE SAAT LT M- Kilo BTS v9 = 7H, 
FF AP CRE ORAL Uo R= F CHBMLATS © LIL OIE CE b, + OIEPRG 
‘Week — THORS C2) FMORMMIC OM CHB L TAX, AFH OY FA CBMOP. OV. 
+, I Fe 2 CRG +) ty 34 = Ci Gc — CHSo CHAMIO' CEI OFFBIE 2d bF— 


; UCHR +RRT. C4) DEMMR + PE CpH4~5) DIRREX Hore c SOx LG, pH8~9 [essvs THEE. 


iit cek Me Beil < eb TOK MOM. MWA -GICAEF So (AL FY HF Y ORMOAILG HM CH 
Be C8) ERITEtitbO HD RMBT CHAT 3 CH Me tes COD 748 Fe, 79 
PECK D (PETS € HE CLI AO DEERE Cd EBD FIC IIT HR AE ts BACHE by HEB 
ARE 4 SBIR RIEL Ye BLOBS Me 1 RIOR OBE IL EEE LI 


: a & EPS ze =G) - 


(88) Mt RHE M+ PRS BRB CA - HD: HILL RROSMESCOU TOR 
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The galvanometric determination of the velocity 
of ascent of sap in plants. 


By Yusaburo KUNIYA* 
BYAAESAS*: ALAR AICO SHRTRO LAW OBB IC k SPE 


In the investigation of the sap streaming in plants, the writer has hitherto em- 
ployed the thermoelectric method, in which the advantage is taken of the defrection 
movement of galvanometer caused by the thermocouple due to the heat transported 
by’ moving liquid. Now, another method, which is adopted here in this research, is 
based on the electrical response caused by the changes of turgor in plant tissues. 

The electric condition of a tissue is known to undergo a definite variation® under 
changes of turgor (Bose 1923). A diminution of turgor induces an electric change to 
galvanometric negativity together with the contraction of tissue and the leaf falling, 
while an increase of turgor induces, on the other hand, an electric change to galvano- 
metric positivity, the expansion of tissue and the leaf election. 

As the material plant white flowered variety of Impatiens balsamina is used. In 
spring, the seedlings are transplanted into pots, cultivated out of doors, and, after 
growing to more than about 30cm. in height, are taken for the experiments. The 
experiment room is a dark semibasement, but the sun illuminated the room through 
the window in the after-noon. 

After the turgor of plant has been diminished, under drought, througout its 
whole length, two electric contacts are made. The contact A with the curved portion 
of the stem, and the contact B with the distant leaf. Both contacts are each connected 
with the silver wire (0.1mm. diam.) insulated except at the tip, which is soldered 
with the end of copper lead to the galvanometer. The galvanometer used in this 
work was a mirror galvanometer with moving coil D3 type, made by the Yokogawa 
Electric Works Co., having a whole resistance of 17 ohms, and the inner resistance of 
7 ohms. ‘Its sensitivity is 1410-7 volt, and free period 2 seconds. 

So long as electric conditions of the two points remain to be similar, the galvano-. 
meter may show no deflection. The irrigation, however, will cause in plants an ascent 
of sap, which will reach the lower contact A earlier, and induce an enhancement of 
turgor at that point. This will at once be signalled by a sudden electric change to 
positivity at A, represented in the deflection of galvanometer towards the right. For 
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instance, on the irrigation of Impatiens, a very storong positive response occurred 
thereafter in 3min. 45sec. The length of stem through which the sap ascended was 
41.5cm., so that the velocity of ascent reaches 11.06 cm/min. 

The normal positive response may sometimes be preceded by a transient negative 


response, indicative of an excitatory contraction and diminution of turgor, as Bose 


(1923) has found it to be brought about by the shock-effect of the hydrostatic blow 
preceding the rapid ascent of sap. The specimen employed here was not in an ex- 
citable condition, and no. disturbing element of the hydrostatic blow was found. 
Instead of taking the second electric contact at a distant indifferent point, it may 
a'so be made with the stem itself at a certain distance from the first. When the 
water of ascending sap reaches the first contact, the electric signal is given of the 


golvanometric positivity at that point. This deflection will remain constant for a — 


certain length of time. But as the water, continuing its ascent, reaches the second 
contact, there will be produced a galvanometric positivity at that point, suddenly 
reversing the direction of the previous deflection of the galvanometer. This procedure 
is called here the “ Di-phasic method ’’. 

Taking the distance from the root to the first contact A as. d, and the time- 


We interval between the application of water and the first electric response as #, the 


velocity of the ascent of sap may be calculated by 


i=" ; sesentces veces esses ees aee 1) 


If the interval of time between the first response and the subsequent reversal be 
?', and the distance between the two contacts be d’, then the velocity v’ of transport 
between the two points will be 
fe. a 
y= z! ee 08 wad wee wee wee eee wee a dS) 
The distance from the root to the first contact cannot be determined as accurately 
as the distance between the two contacts. Hence the determination of the velocity 


by (2) willbe more accurate. In one experiment, the first positive electric response - 


ocurred in 3 min. 47sec. after the PERHCAROD of water to the root. The distance d 
was 40.5 cm., which gives: 


v= - 73 =10.70 cm/min. 
The distance d’ between the first and the second electric contacts was 20.5cm., 


_ and the electric reversal took place in 1 min. 55 sec.. after the first electric response. 
The velocity is therefore. 
d’ ‘ 
fegnar =10.73 cm/min. 


The results of experiments are given in Table 1. 
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Table 1. The detailied results of several experimental determinations 


with different specimens. 


Specimen, | d d! t t! v v! 
Date & Time (cm) (cm) (min. sec.) (min. sec.) | (cm/min.) (cm/min.) 

1. VIII 16 13.20 41.5 3.45 11.06 
2 14.00 40.5 20.5 SAT 8105S 10.70 10.73 
3. VIL 19 12.30 36.6 19.5 2 57 1 33.6 12.44 12.50 
4. VIL 25 14.50 37.5 2 55.8 12.79 
5. VII 1 10.30 35.0 2 33 13.72 
6. 11.30 39.1 15.0 2 48 3 13.96 14.28 
7. VIII 3 11.00 38.2 17.7 1 45 4 62 21,82 22.98 
8. 1X 3 13.00 34.5 145 2 58.2 ‘1 9.6 11.61 12.50 
9. VIII 31 11.00 16.5 114 16,17 
10. IX 8 12.50 16.5 78 14,60 
11. 13.00 30.4 14.0 3 24 115 10.0 11.2 
12. 13.40 | ' 365 15.5 Se7a 1175 11.7 12.0 


In the investigation of the velocity of sap streaming by the thermo-electric method 
(Kuniya 1950), it was found that the velocity in the basal portion is greater than in 
the upper part of the stem, as shown in Table 2, while the reverse is found to be 
the case in the experiment above mentioned (Table 1), although the differences 
between v and v’ in the latter case are almost negrigible. These differences may 
provably be based upon the variation in the absorption or conduction of water by 
the EGE the trouble of which is practically eliminated in the Di-phasic method. 


Table 2. Velocities of sap streaming in the stem obtained by 


the thermoelectric method in Impatiens balsamina. 


Specimen, , Velocity (cm/min.) 
Date & Time Stem, Base Stem, Upper 
1. VII 9 9.50 36.0 18.0 
17-30) 2,01 36.0 18.0 
15.05 25.7 16.3 
17.30 22.5 15.0 
18.20 20.0 13.8 
2. VIII 10 11.35 16.3 13.8 
12.30: 15.0 12.0 
13.30 . 163 12.0 
3, VIII 11 15.50 11.25 12 
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Summary 


4 
The ascent of sap to any point of plant causing there an increase of turgor in 
¥ 
tissues is signalled by a deflection of galvanometric positivity. Two electric contacts © 
are made on the stem. Knowing the distance d from the root to the first lower 
oe contact A, and time-interval ¢ between the application of water and the first electric 
por d : : 
as response, the velocity v may be calculated by v= — i If the ascending water then 
reaches the second upper contact a reversal of the previous electrical response may 
be caused. Taking this interval between two responses as ?z’, and the distance between 


7 als the two contacts as d’, the velocity v’ of transport between the two points is given by 
S, [foes od 
* Beri 


a ; The velocity calculated by the latter formula may be more accurate, because the 
distance from the root to the first contact cannot be determined as accurately as the 
distance between the two contacts. 

Taking into ‘consideration, moreover, of the results by the thermoelectric method 
it is concluded that the effect of probable variations in the absorption of water by 
ae roots are practically eliminated in case of the latter Di-phasic method. 
The ascending velocities found by two experimental methods are shown in Table 
‘1 and 2 respectively. . 
The present investigation was carried out in the Biological Institute of Tohoku 
University in Sendai during the summer in 1948 and 1949, 


I wish to express my sincere thanks to the leader, Prof. Dr. Y. Yamaguti for the 
never failing interest he has taken in my work and his most valuable help and 


criticism. 
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Impaitens balsamina O§Khii % 72 T, TO LAND fe h Ol, HK hie _L F 24 
a LCTRBETIOK. MKD PLPAM A RCO d, WOK UTH FiO 1 RMS C 


ON ters, LAMBA o= —F CHS, KIS LAOH? OPAC LANL EB 


DEVE HHONS. LOWLY SH2ORMA COMMS 1, 91 2 PMN ORE 
/ 
1d tsnig, 2BOBNUEA =F CHS, MLB 1LPMLOWMIL, 9192 eM 


OREO hn (EWA TERR b, BRICK SORE VIEWCHS, BWempAck 
Die CKuntya 1950) OFAC E SL, BOJGMOAO SHITE KO LGBE b &— ik 
NRO. UPUREA TE, MOZEMCAG SUE E LAAICRO SUE t AMEE 
AR UTIEW SD, HITLER SEODVEK ROTWS, COIL, ADM MKSshr 
SECCHML, CORMDUMETMICIND SROLBAGNSOCHS. LOweie, 
=3% (Di-phasic method) (= KO THES SI LEDMRS. 
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Ferguson, J., Hawkins, S. W. and Doxey, D. 1950. c-Mitotic action of some single gases. (c. #%7 
MeisctAArDke 5%), Nature 165:1021~1022. 
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2 A new species of Tolypella. 


_ Fig. 2. Tolypella gracilis Imahori. 1) Habit, x5/12. 
2) Sterile branchlets. x5. 3) A fertile branchlets. x 10. 
4) Gametangia produced at the first node of a branchlet. 
x50. (5) Enlarged coronula. x300. 6) Antheridie pro- 
duced at the base of a whorl, x25. 7) End cells of 
branchlets, x200. 8) Oospore. x75. 9) Decorated 

_ membrane of a oospore. x 750. 
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Notes on the Asiatic Charophyta II. 


By Kozo IMAHORI* 


ARMAS *: Wim weep Re I* 


Recently I reported two species of Tolypella on the Journal of Japanese Botany 
vol. 25, under the title of “ Miscellaneous Papers on the East. Asiatic Charophyta.” 


Both species of Tolypella were 


Sterile or only with a few im- | 


mature gametangia so that I : 


described only about some vege- — 


tative plants, and I did not try 


to give the decisive names to 


these species. On May 25th 1949,. 


I received from Mr. M. Ogi- 
shima, Intsructor of the Urawa 


High School in Saitama Prefec- 


ture, some specimens of Chara- 
ceae to identify, which included 
some fertile plants of Tolypella. 
These plants were quite the 
same species which I had des- 
cribed as ‘ Tolypella sp. (A)’ on 
the recent paper. Here is my 


description about those perfect 


specimens, 


_Tolypella gracilis m. sp. nov. 


(Fig. 2) 

Planta monoecia, minor, 10- 
20cm alta. Color incrustatione 
cinerascens. Caulis tenuissimus, 
ad 240m diametro; internodia 
in partibus inferioribus ramulis 
2-3plo longiora, in partibus 
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a superioribus 1-1/3 ramulorum longitudinis. Verticilli steriles magni laxi. Ramuli _ 


5-6, simplicices vel simpliciter furcati, 2-4cm longi; cellula inferior elongata; radii 
latyralis 3-5 cellulati; cellula ultima acuminata, 70-150 uw longa et basi 23-34 w lata. 
 Verticilli fertilium in dense capitula, terminaria vel axiilaria congesti, cellula inferior 
interdum abbreviata; radii terminalis quam lateralis multo longiores 4-5 cellulati ; 
radii lateralis 3-cellulati. 


Antheridia brevi-stipitata, ad basi verticillorum 2-3 aggregata, ad nodos ramulis 


_ Solitaria et conjuncta, 200-240 4 diametro. Oogonia sessilia vel brevi-stipitata ad nodos | 


ramulis 2-4 aggregata et antheridia conjuncta, 370-400 longa, 260m lata; cellula 


spirales 9-10 convolutae; coronula parva, 35-40 w alta et basi 50-55 lata, cellulae 
superiores et inferiores aequilongae. Oospora pallida braunnea, subglobose, vel ellip- 


soidea, 260-300  longae, 240-260 w lata; striis 7-8, summe alatis; membrana dense 
capillata. 

Hab.: in lakes and paddy fields. (pH 5.8-6.4). 

Loc.: Ohmiya Prov. Musashi. March 1949, Leg. M. Ogishima, K.I. No.62 1 & 622. 
Kasadani-mura Ishikawa-gun Prov. Kaga. Oct. 1948, K.I. No. 530. Kurikara-mura 
Prov. Kaga. May 1950, K.I. No. 651. 


This genus in subdivided into two sections, namely Conoideae and Allantoideae. . 


The former is a group whose end-cell of branchlets is conical, rnd the latter is a 
group with allantoid end-cell. There are 7 species belonging to the former section, 
namely 7. fimbriata All., T. prolifera Leonh., T. Californica A. Br., T. stipitata All., 
and 7. iniricata Leonh., T. intertexta All. and T. apiculata A. Br. T. gracilis is most 
resembling to 7. sizpitata All. in its habits, forked branchlets, 3-4 celled rays and small 


oospores with 7-8 sharp and prominent ridges. But 7. gracilis has not so long stalks. 


of antheridia as 7. stifitata All. ZT. intricata Leonh. f. gracilis Mig. is very close to 
this species, but is easily distinguishable by its main ray being divided twice. ° 


2 Some new or noteworthy species of Chara from Formosa. 

(1) Chara hydropitys Reichenb , in Moss]. Hdndb. ed. 3, 1670 (1834) ; Alexander Braun 
in Hooker’s Journ. Bot. 1, 297 (1849); T. A. Allen in Bull. Torr. Bot. Cl. 2, 105 (1875) ; 
J. Groves in Journ, Linn. Soc. (Bot.) 46, 102 (1922), ibid 373 (1924); J. Groves and 
G.O. Allen in Journ. Bot. 65, 339 (1927) ; J. Groves in Journ. Linn. Soc. (Bot.) 48, 135 


(1928) ; J. S. Zaneveld in Blumea 3-2, 381 (1939); ibid 4-1, 168 (1940); Daily, Fay 


Kenoyer in Butler Univ. Bot. Stud. 7, 129 (1945). 

Monoecious, incrusted; with the stem-cortex diplostichous; spine cell solitary 
mucroniform, sometimes elongated. Stipulode in single whorl, twice as numerous as 
branchlets. Branchlets 6-7 segments, the lowest one and upper 2-3 segments ecortic- 
ated. Bracts 6-8, almost half the length of a segment. Gametangia immature. 

Hab.: in a small river. (pH) 6.2) 
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Loc.: Kwandensyo, Proy. Tainan. Aug. 1941. K.I. No. 350 & 351. 

Distr.: Asia, North America, Australia and Africa. 
(2) Chara pseudo-hydropitys m. sp. nov. ; 

Monoica. Caulis tenuis, cortex diplosticus; series primaria quam secundaria 
paullum prominentior vel aequales. Aculei plerumque solitarii et inchoati. Stipulodia 
subbiseriata ; series superiora valde evoluta, acuta; series inferiora longitudinem 
variabilia et inaeqvalia, acuta vel obtusa, interdum deficintibus. Ramuli verticilorum 
9-11, plerumque 7 segmenti; segmenti primarii semper ecorticati, sequentium 1-3 
segmenti corticati, reliqui segmentorum 1-3 ecorticati. segmenti ultimi breviori, at- 
tenuati. Bractea ad nodos anteriores 4-5, longe acutae quam oogonium subduple 
superantes ; ad nodos posteriores 2-3, abbreviatae nonnumquam mucronato-papilli- 
formes. Oogonia 557-607 mu longa, 296-333 u lata; coronula 51-60, alta, ad basin 
119-136 w lata. Antheridia 217-259 « in diametro. Oospora atro-brunnea ad _atra, 
377-390 uw longa et 221-240 pw lata, circa 10-12 strias exhibente; membrana granulata. 

Hab.: in swamps, ponds, rivers and paddy-fields, widely distributed in Formosa. 
(pH _ 5.8-6.5) f 

Loc: Tantei Tairinsyo, Prov. Tainan. Toseki Koryo, Prov. Tainan. Kwandensyo 
Prov. Tainan.—All these specimens burnt up by a flash of the atomic bomb. 

A small slender plant, much resembling to Chara hydropitys Reichenb., but differs 
from it by the short bracts, larger oospores and mostly by the lower series of 
stipulodes, of which some are longer or others shorter and often absent. - 


(3) Chara brachypus A. Braud, in Hooker’s Journ. Bot. 1, 298 (1849); J. Groves in 


Journ. Linn. Soc. Bot. 46, 375 (1924), ibid 48, 135 (1627) ; J. Groves & G. O. Allen in 
Journ. Bot. 45, 339 (1927); B. P. Pal in Journ. Linn. Soc. 49, 87 (1932); S.C. Dixit in 


_ Journ. Ind. Bot: Soc. 10, 206 (1931); J.S. Zaneveld in Blumea 3-2, 381 (1939): ibid. 


4-1, 199 (1940). 
var. majores m. var. nov. 


Planta monoecia, fragilis interdum circa 1m longa. Caulis robustus, circa 0,7 mm 


Crassus, triplostiche, series primaria et secundaria aequales, aculei plerumque solitari, 


abbreviati, mucroniformi. Internodia quam ramuli 1-3-plo longiora. Stipulodia evoluta 


biseriata, obtusa vel acuminata, series superiora patlum. longa quam inferiora. 


Ramuli verticillosum 8-10, Segmentorum 7-8, omnibus corticatis, infimo sequentibus 


—triplo breviore et subhyalino. Bracteae fertilibus unilateralibus, vulgo circa 1/2 longi- 


tudinis Oogoniorum (posterioribus minimis et inconspicuis) 


; in geniculis superioribus 
omnino deficientibus. 


Gametantia ad nodos infimo 4, Oogonia 866-881 b longa, 518-540 w lata; cellulae 
spirales 11-12 convolutas exhibentes > coronula recta 118 yu alta, 200 lata. Antheridia 
333-400 w in diametro. Oospora 529-607 wu lata, striis 10.. 
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Hab: in lakes (pH 6.0). 

Loc: north district of the city of Tainan. (This specimen was burnt up by the 
war fire). 

This gigantic species differs from the type form only by the diplostichous branch- 
lets, except by its size. Although there is C. pseudo-brachypus which has diplostichous 
branchlets, the present sp-cies is far from it as it has minute, acute bracts and the 
entirely corticated branchlets of which the lowest segments are short and uncoloured, 
and it is short of ecorticated segments. The cortex of branchlets is not always con- 
stant. For instances, branchlets, of Chava hydropitys are diplostichous generally, but 
the specimen collected in Madagascar was regularly triplostichous,” on the other 
hand American C. hydropits often has ecorticated branchlets.” Now 1 think that the 
cortex. of branchlets is not always the absolute species discriminating characters. For 
the above menthioned reason I presume that this specimen is a variety of Chara 
brachypus. 

(4) Chara pseudo-brachypus J. Groves & E. Stephens in Transact. Royal Soc. South . 
Africa, 13-2, 156, pl. 15, fig. 8-12 (1926); James Groves in Journ. Linn. Soc. Bot. 48, 
135 (1928); J. S. Zaneveld in Blumea 2-2, 381 (1939). 

Pants monoecious, rather long but slender and fragible. Cortex triplostichous, for 
which primary and secondary cell about equally developed; spine cell generally short 
and acute, solitary. Stipulodes in a double whorl, of which upper series much 
developed than the lower. Branchlets about 8-10 in a whorl, 8-9 segments of which 
the lowest much abbreviated and the upper 2-3 ecorticated. 

Oogonia 850-940 « long and 490-505 w broad; coronula 126-163 high, 185-237 u 
broad at the base. Antheridia 340-355 « in diameter. Oospore subglobose, 496 u long 
and 333 ~ broad, dark brown to black. 

Hab.: in ditches and paddy-fields (pH 5.9-6.5). 

Loc.: Tamio Prov. Tainan. Hishito Hakkasyo Prov. Tainan. Zemposhi Oka- 
yamagai Prov. Takao. Gakko Hokumon Prov. Tainan. (AIl these specimens were 
burnt up by the war fire). 

Distr,: Africa, Madagascar endemic species (new to Asia), 

This species has the closest resemblance to Chara brachypus Braun, but can be 
separated from this by the ecorticated upper parts of branchlets, by the small oospore, 
and the very fragible habits. This species is one of the widely distributed Charophyta 
in Formosa. 


1) Journ. Linn. Soc. 48, 135. 
2) Bull. Torr. Bot. Cl. 2; 106. 
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Fe TEA 3 ALOT FEMERE 25 4 5 BE 73 WCAG Le Tolypella sp. (A) 0562718 &, HRUMECKS 
DRBAROT, UO CHML LCRMRMRETS. COM Fig. 207 CRLARK, LORD HE 
RCH SOIAESE-OWMAC, c& OMIM & B ORF, Ells Conoideae 4 E Cie 7 Spp. 
EMA SKTEF, COM Tolypella stipitata AN. EMMULTHS 4, HERS DALAM JG DSM CH ll S 
235 —hic Tolypella Whit Nitella iclb~S LAKBOCOBAVB, 2 Olt LANE CER AD AB 
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Noboru TAKAMINE and Satio YAMADA: A list of marine algae 


of Sugashima, Ise Bay. 


= ERE ESPN } 2 AA BAK GEIS BEER edb DCR ERIC RO 
© HEE 72 NAAN 19 AE DIARRIE NK EF LAK BCR L TORRE 19 Gl, HIRE 5O Al, ALR 103 fle PRE 
Lito {EURO IED ZEBE CA EB Ey LS BSB LID CL AEA OGRE EER UL 
TED CHK OAED 6 VE OFPRANC IEF CIEREBNE Lic HPPPRTELED & OWES HID KE 
DO AB EMR DO OCH BENT LIP TCL OBRBBAENTHEL KR NB Fn 20 4B K 
I] 22 4S DC ARSE PRO 5 74 ZEA BO HE D-CA BE D BA GET 7 LIC BAIS 
Fat ONBFO t OVO SILA SAMO TR HO MGUY Ee DRA os 
Hh % HCI ico 


CHLOROPHYCEAE. #22 


Tetrasporaceae 3 Y x ¥}; Collinsiella japonica, (Yendo) Printz. . 
Ulvaceae. 7 7 +f}; Monostroma nitidum, Wittr. « + ~ 7% ; Ulva periusa, Kjellm. 7 


TFIID (LORCA Ev > LCHECRL ¢ HHL ¢ AMPED LESS AMINED 


RMD D, ZPa- IV r~ARMCL SHHORMROA— Hv IIE SIRO RIB Lo 
7ae-nvFr7a—KV Cassar eva — LOK KES); Enteromorpha intesti- 
nalis, (L.) Link #97779 (2ORPMLAE CIR & w > HE CHE ¢ MB EA 


KMD, 7 a-V ARIA OMAOKMeBdS, Ra—xey INCH SIMOR 


Wie { Zeer Ff v7 a—KY CHa ern ve RSD, a-Fsa— Pav RCK 


OAR BH HD RUE ) .); Enteromorpha compressa, (L.) Grev. © FFF7V; — 


| Ent. Linza, (L.) J. Ag. 7 A757 9 ; Letterstedtia japonica, Holm. ¥TVF¥— 


7 Cladophoraceae. » 4 7%}; Cladophora Wrightiana, Harv. ¥ * v2? ; Cl. Ohkubo- | 


ana, Holm. 7227x274 ; Cl. japonica, Yamada. + * YAY ; Chaetomorpha spi- 
ralis, Okam. 7 } 92X24; Ch. crassa, Kg. 2®YV aK. 
Bryopsidaceae. 2.4 =}; Bryopsis plumosa Ag. 2+. 


Codiaceae. % »#}; Codium adhaerens, Ag. »»« % 1; C. mamillosum, Harv. A7%rv; 


C. fragile, Hariot. *  ; C. coarctatum, Okam. 4 ¥% 1; C. latum, Suring. & 7 
zw; C. divaricatum, Holm. 7 7 zw, ‘ 


PHAEOPHYCEAE. #32351 


Ectocarpaceae. 7% fF uf}; Ectocarpus sp. 
Elachistaceae. + 2 + 7 5#}; Elachista fucicola, Aresch. 2+ 73. 
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Sphacelariaceae. 7 2 WY FFI; Sphacelaria Yamadae, Segawa. Y7NA7UWY 7 

Cutleriaceae. 2 F ££}; Cutleria cylindrica, Okam. BF %. 

Dictyotaceae. 7 * F7 FF}; Dictyota dichotoma Lamx. 7? FF7V; D. linearis, Grev. 
4 +72; Dictyota sp.; Spathoglossum pacificaum Yendo, 2 *»7¥F ; Dictyopteris 
undulata, Okam. » 2 2.7; Padina arborescens, Holm. 9 2 9 ¥ 7%; Pachydictyon 
coriaceum, (Holmes) Okam. ¥7+ X77. 

Leathesiaceae. #75) f+; Petrospongium rugosum S. et G. Y27 A; Leathesia 
difformis Aresch. 4#7% 9 #. 

Chordariaceae. + #7 + Y £}; Tinocladia crassa, Kylin. 7 t 97. 

Myriocladiaceae. 7 2 f+; Myriocladia Kuromo, Yendo. 7 ¥#. 

Spermatochnaceae. # 1 7}; Nemacystus decipiens, Kuck. 77. 

Sporochnaceae. 7 ¥ 9 El; Carpomitra ‘Cabrerae, Ag. 41 — *# #¥ ; Sporochnus scoparius, 
Harv. 7¥ 9. 

Desmarestiaceae. 9 1 » 7 ¥#}; Desmarestia viridis, Lamx. 7 9» »7¥ ; D. tabacoides, 
Okam. 47%a 77. 

Punctariaceae. 2.-.4 F +f}; Punctaria sp. 


_ Asperococcaceae. 2%*»7 70 Ff}; Myelophycus caespitosus, Kjellm. 4 7&7. 
_ Scytosiphonaceae. » + € 7 ) +; Scytosibhon lomentarius, J. Ag. » * = 7 9 ; Colpomenia 


sinuosa Dérb. et Sol: 7 7 u 7 9 ; Colpomenia bullosus (Saunders) Yamada. 72 - 
% ; Endarachne Dinghamiae, J Ag. 2\»*/7 3 ; Hydroclathrus clathratus, (Bory) 
Howe. ~a x7 9. . 


ae Ishigeaceae. 4 »7#}; Ichige Okamurai Yendo. 4 » 7; I. goliacea, Okam. 142 0. 
_ Chordaceae. » » #}; Chorda Filum, Lamx. Y » 2. 


Laminariaceae. 1 » 7}; Eisenia bicyclis, Setch. 752%. C2 OAR CEE BOY RRC 
(SHO HUD KD ZN SAMAIINID SVD T So AOMBFCER I Os) 
Dis vies HRMSRM LS, 7a Vr TRUCE HORMEL EL, z—ay Me 
RikeeasF, FZa—n eee 2A— FSM SS OR MSD, 32 — FORME RIBS 
(422 AS DMNA HES sph Birit<.); Ecklonia cava, Kjellm. 7 1» #2 ; Undaria 
pinnatifida, Sur. 7» 2. 

Fucaceae. t -\-+ &#}; Cystophyllum sisymbrioides, J. Ag. 9 2 utzZ aye! Turneri, Yendo. 
txt; Hizikia fusiforme, Okam. t #* (ZORA Clk to > RR CK 
KO PROBED WAAR Me A LALO BBS} PEARY FFE, Fa VY ARR 
MUL PNK BEST OI WEF A—say TLE DIRK bak, 2a Freya 
F CRE MOS ( OAL CHM MMS RESO, a-Ka-r DVB E SBA OK 

MERON S SRY 75 = > CHIH L, ARLE 2 » > -~CHRILPIO/| Be BEI Be 
fF So CO/\ MES ANY ANT LRHI CALOAS CMS ¢ AL STRIPED ASS 1, 2 A 
HOMES (Lb. ADS > CHAU Ss SIM CIRM S MIRA E 
MECH S. Uke w Y RU CSAC RMR BTSLL LSD CARMA Bot 
ROGRLEDS. Frvervikkitckpevs, FORMRAAT & LABDAR RES 


iy 
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Lito Ji \iilk a — FRIEZE SHO, DED KS RRB CAME MEL TSS EO 
ChhiKwOME Blk S,); Sargassum piluliferum, Ag. + * 225; S. patens, Ag. *¥ 
Y+v4%#=%7;8S. Yendoi, Okam. et Yamada. x» F947: S. Horneri, Ag. 7H #7; 
S. serratifolium, Ag. 7/2¥ #27; S. tortile, Ag. avt7; S. giganteifolium, 
Yamada. 4 #-S7 2¥ 9 =; S. Ringgoldianum, Harv. + * 7 ; S. sagamianum, 
Yendo. #F #7; S. fulvellum, Ag. #v #25 ; S. Thunbergii, O. Kuntze. ¥ = } 5 
77; S. Kjellmanianum, Yendo. »».* #27; S. hemiphyillum, Ag. 17 #7; S. 
micracanthum, Yendo. + 7 7. 


RHODOPHYCEAE. #03838 
Bangiaceae. 9 >> 7:9 fF}; Bangia fusco-purpurea, Lyngb. » » + 7%; Porphyra sub- 
orbiculata Kjellm. +r 77/7) (ZO REAM CIS t o> RO RIA MA 
42H lik < ARH 64 2% LIS BOAO RIED OD, 3-Fa- Fd DICK SI) ARIES 
MUAH BUR 7 er A RIE COB RIMEIAED HD, A-Ay Wk Allg 


MRL Fue FY Fa— EF CHMMWNE Hille ev — ARMED D); Porphyra — 


angusta, Okam. et Ueda. 2 ~F/719;P. dentata, Kjellum. 4 =7 +7 9 ; P. tenera, 
Kjellm. 7% 777 9. 

Chentransiaceae ; Rhodochorton sp. 

Helminthocladiaceae. ~=# 7}; Nemalion pulvinatum, Grun. 77 YF7 9; Hel. 
minthocoadia australis, Harv. ~=# 77 ; Liagora japonica, Yam. ATV AFA. 

Bonnemaisoniaceae. » ¥ 7}; Delisea pulchra, Mont. 7+ 422%; Asparagopsis 
hamifera, Okam. #7 9. 

Chaetangiaceae. 735 #5}; Scinata japonica, Setch. 7% 7%: 8S. Cottonii, Setch. t > 
7%7 ¥; Gloiophloea Okamurai, Setch. = % 7% 7 9 ; Galaxaura falcata, Kjelim. 
Ss Wy | ay ean 

Gelidiaceae. 7 » 7 7 #}; Gelidium pusillum, Le Jolis. xt 7» F¥ ; G. pacificum, Okam. 
*4A*ATY; G. subcostatum, Okam. «77%; G. japonicum, Okam. 4=2%7; G. 
Amansti, Lamx. 7 »7%; Pterocladia tenuis, Okam. 47827 %; Acanthopeltis 
joponica, Okam. 2t +9. 

Dumontiaceae. ) 9 t»Y of}; Dudresnaya japonica, Okam. & € UY F. 

Rhizophyllidaceae. + 2) FF}; Chondrococcus Hornemannt, Schm. *# Y 7S F %7 AF; 
C. japonicus, Okam. + 2 7 »F. 

Squamariaceae. 4 7 7 # 7}; Hildenbranditia sp. 

Corallinaceae. ; ‘Amphiroa dilatata, Lamx. 47 =/7 7; A. aberrans, Yendo; A. zonata, 
Yendo; Cheilosporum maximum Yendo; Corallina pilulifera, P. et R. € VEN; 
Jania sp. 


Grateloupiaceae. 4477 9 #}; Halumenia Agardhii, De Toni 4237 9-; Grateloupia 


filicina, Ag. 22 F7%; Gr. livida, (Harv.) Yamada. t 74% 7; Gr. turuturu, 
Yamada, yx Y 2; Gr. Okamurai, Yamada. + 2%7/%t2#; Gr. elliptica, Holm. 


- 
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Avs): Gr. imbricata, Holm. + 27 77 9 ; Aeodes lanceolata, Okam. 7#77; 
Polyopes polyideoides, Okam. + 4 49 ; Carpopeltis angusta, Okam. +»b +; C. 
articulata, Okam. 7 y*# » b +; C. affinis, Okam. +77 9; C. cornea, (Okam.) 
8a Okam. Y 7 4% 7; C. divaricata, Okam. & } Y ¥ Y; C. flabellata, Okam. 27/7 9 ; 
| penne Schmitziana, Okam. 4 #-S+ > + +; Prionotis patens, Okam. & 7 + 
ee yh +. 

4 Endocladiaceae. 7 7 ) #:}; Gloiopeltis sree ee P.et R. 77u7/7¥9; G. tenax, J. Ag. 
Bar eins +7) %; G. complanata, Yamada. »»x+ 7/7 9. 

} -Gloiosiphoniaceae. 4 + 7 7 9 #}; Glosiphonia capillaris, (Huds.) Carm. 4 77 9. 

- Gallymeniaceae. » » #7 9 Ft; Callophyllis adnata, Okam. AY) be HER: C. 
a _—_s erispata, Okam. € DAV) FY HES; C. palmato, Yamada. * YF HWAPPHEK*. 
Pi. | Nemastomaceae. t 77/7 4 t Ft; Schizymenia Dubyi, J. Ag. ~=AaFo. 

-_ Furcellariaceae. ~ % 4 7 S=}; Halrrachnion latissimum, Okam. 2% 7~=. 

an ‘ ‘Hypneaceze.: 4 +5) VF; Hypnea cervicornis, J. Ag. »Y7 4°53 ; Hypnea seticulosa, 
RA ea Var.o4 ws 7, AY 

aa Plocamiaceae. 2 » ) f+; Plocamium Telfairiae, Harv. 2» 9 ; P. leprophpllum, Kiitz. 
svar. flexuosum, J. Ag. #Y2HY. 

bee _Sphaerococcaceae. 4 + 2 f+; Phacelocarpus japonicus, Okam. * 97 7. 


oh: - Gracilariaceae. + 3°7 9 f}; Gracilaria confervoides, Grev. * 3°7 ) ; Gr. sublitioralis, 
mo 

- -Yam. et Segawa. v> » 4 aN); Gr. gigas, Harv. 442) ; Gr. compressa, 
Mie) eCAg)'Grey, ‘25 =. 


i " Phyllophoraceae. A+Y7 VE; Stenogramma interrupta, Mont. DAFA; Gymnogon- 
: _ grus flabelliformis, Harv. 4 *¥Y7 9; ‘Ahnfeltia concinna, J. Ag. ¥4 2;A. ORONO 


Okam. 9) ws. 

Bee iicaese ~A*¥/ \ #}; Gigartina tenella, Harv. ~* 79; G. intermedia, Suring. 
5. vid 
a 


| x — #479; G, Teedii, (Roth.) Lamour. » + »7 9 ; Chondrus ocellatus, Hoim. y 7 


ec 


zt ey / VB; 
-Rhodymeniaceae. HVA; Coelarthrum Muelleri, Boerg. 7 7n 9+ 3: pep ahi 
Wrightii, Yam. #47 4Y%. 
Mk ~ Champiaceae. 794+ <7 Of}; Lomentaria catenata, Harv. 7 » Ly t ¥. 
. _Ceramiaceae. 4 ¥ AFL; Callithamnion callophyllidicola, Yamada. + 24 +} ¥*; Trail- 
fella intricata, Batters. 4+ 7/4} ; Ceramium sp.; Campylaephora hypnoides, J. 
_ Ag. = +7» ; Antithamnion plumula, Thur. a » 3% ; A. nipponicum, Yam. et 
Inagaki. 749 #4 4; Ceramiun rubrum, J. Ag. 4 ¥ 2%; C. japonicum, Okam. >» 
44 ¥ A; C. crassum, Okam. 7 } 4 °2%:; Microcaladia Corallinae, Okam. = 7% 
a, 
Bneieseetiaceae: 41777 YF; Acrosorium uncinatum, Kylin. » #9 27 y; A. Slabel- 


latum, Yamada. yvyar7y; Nithophyllum stellato-corticatum, Okam. * es 
DANDY; Nithophyllum sp. 


_— 
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Dasyaceae. #2 7}; Heterosiphonia japonica, Yendo. oe Y~*; H. pulchra, Falk. y. 
sce Lay ais -Benzaitenia yenoshimensis, Yendo. ~v» Fv. 

Rhodomelaceae. 7 ¥ x » £f}; Polysiphonia sp.; P. urceolata, Grev. 390249779 : 
Chondria crassicaulis, Harv. 2+; Laurenia intermedia, Yamada. 7uyy:; L, 
undulata, Yamada. 277 ¥; L. Okamurai, Yamada. %Y FY Y; Symphyocladia 


marchantioides, Fkbg. 2 ¥ 4%; S. linearis, Fkbg. * Y 3 9°44. DLE yr 
pb ef vi 


Haggqvist, G: and Bane, A. 1950: Polyploidy in rabbits, induced by colchicine (27 & Fy Cheb 
heEVY¥ OFEICHE) Nature 165: 841~843. 1 tab. ; 
RWC HMO ADESFSRAAR PLwCwbHEM, TOMO-COPPELIBIEL ASF 

ECHO, AUHBAVY LF 4gVEY TVA COFhcis\T Belling (1925) asRac, PMAePWhoO 
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TIE ARH fmt Sek e*AK, 1932 Hick, Randolph srveu ray ope 38~45°C Oy jie om 
KmSEBL, 1936 4icid Schléssen Mav Vy &APIMEL CT 8~13% OFFBRRE Zico LL, (beh RE Wh 
BEODS TL AMMLMSO LO Se LIcKOT, MMOHKL L-cid Blakeslee (1937) d@2xeFy 
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thn OT oO 
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CU PEROM CME S bbe, TLC, BMOCAULUTKEKUDOR. ie 
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BeFN, ANMeEFyMECEML TC, zr eF vid, MUMOCAZOR SERV, MMHODPBL I < 
Hart, SSVMBSCSeCCLERLE, COMXEO Beatty kv Fischberg (1949) (4, 2u 
DRA SCOMLBAHis LUMMML, =H, Sth BHOLORZR Ro 

324 Bit “silver-rabbit” ROAIZA (36). 2 IGT (9) & ORBEOLC, Har OIWSt AM UE dic 
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DRIBAED* & AGL CHOCWH SO CHE CHV BRMSY, PHCDAAMReODPOK, AMEO 
BIRT UNF ob, COMME MOC EA CANTEO OC, MOVE OFOMC, B050K 
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Teruo SAWAI: On the mechanism of demixing of the dyestuffs 


in the vitally stained cell vacuoles 


Dill 


ff 

AAMAS KOTHEBHEL, BC ORAM EAE LOSS LICE DRA 
CHIC k SMA ORBOLODUN SDMA, Pfeffer LiaesMyeHge C(Entmischung, de-mix- 
ing) L UTHMOMHE MO ERIK K DEA EUG S1THS0 ZO BHRE RD AMA Ze 
SERIE ( DIA, OTE GRC KD, RHO yr =>9D LPR, Mid y ¥ PID 
AED ZUCPIELS S EAEF SR TOSR, TEMA ONKHMIEO. HHH KS SC rr roOR 


FAMINE CL OHIO ae AES 17 © (INE A BHP MER TO BA BENDER ANS KOCHI 


HB, SHPO GROMER LTOS LL RM, ZDHNC thiazine 3c k 
| OTE SEEMIKG NE CStachelkugel) JyS6iih MU, ZN G SD 6 ARO Hiph 
HERBAL, COLROBMESIBRUTH. BERL ENEKICMNSE 5c LW 5 
KIERO HICH SOC, POMP OMADL IRC S SHLBMSRKOCH 
BP, UD UL#iIN CD SLEPT BESO £ b PLHL% coazervate LAMY, HE-—ODEREOM 
ROABZKCHLUTUO SMS ROO CEEODLEBAKRDS6CHS, PRUE Bed Zt 

REO Dh Chiplizc PIS CH DD YoK, 
AME [CD BRO HEAR 

SMR Me EAE LD BULA H W 2e AE 4, U 


7 7: E 
Te RH 2 VARIES O CHSM, FER 4ES fags Meike 


Toluidine blue St ERAR 


Yel %e ERDAS L, RUC BBA Giii$ 2M. KNO3) (= Thionine 
LPF U CRB Lie CAR 1~3), 
#5 1#i= Elsner,” Pekarek RUEXOREIL Azure I 
wkL DCH. Ell, Methylene blue 7k Bz | . 
ee Wes: Azure II ( BER : 
Owe < PHA T~ Ch) fl OFF ACH SAB’ ( O c 
AC EOTH OR, MIL tN EOE Mlk ST Methylene blue / 
F—-TFRRCEKE SRBIKC, Pekarekl My 5 a 


Mien 


AK 


= eve =k Pekarek, ps t 
Elsner, —— 784 OWL 
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PR CHOT CMM A, B), REVS LOL MOMUMGNI-7OMM LAsns 


Chai C), ZERIT CHARA T CL LAWATC, HOC MBO i eS SL, BIE 
BORED BH) UTT KC ODL 61S, MRO MRL Toluidine blue (Griibler) #/wi. 


BRRUBSE 


Bil. SEOMFUCKSBH Pekarek! (442+4xICTKBL, HXSOMOTH™ 
CH FRE THORDCHSR, MCKOMSa MA OME CEBeAOCK EN .LA< A 
EXO EERRD LGN RUFA, AH, ~F7ITVIORAM, AFH VYATIOH 
BEDE, boa, TANF ADAM Se, . 
UCR CLARRIE GOT) ZUR TRI CIHR CORRE ON SH 
DHKO TEC, Mis a -~ FA SMENED Py PURE AM Te OP ISSBE MAMIE GU Ee SB) 
5G 2. BOREL OBI 2D EK 5 CHC ARB IR SO pH 3 
FAO FEAR OMERK KDC OPEL EO RCH D © pH Of A® ¢ he SYED Rep 


ETH, RE ORE t THER ROBMRS LS BINH 2, 3ROMK SHO pH RUW— pH © 


PO FH RAORE PRA CTOKREMADA(BAISSHReAMOK, ECHR emARoOKt I 
| i oe 
WBARE HIE O pH 8.0 | 7A 70 60 ‘| 50 | 40 
Ye oO fF # | # tt + - = 
St ER fii ib BE O FE tt tt tt CE) = = 


C+) SAFARI Bz 


3K 
PH=7.4 RAH OH RO IE 0.05% 0.005% 0.0005% 
R & 2 tz JE tt “He = 
St RR th Tt Mo #2 Je + 4 ae 


8D pH % 8 Jb 101 RoOMIC, KOH, NaOH, NH,OH, NaHCOs, Na,HPO,, K2HPO,, 
BU Ca(OH), SATS, MROSHRR EE CZDIRR ORR YOK, VLOHERD SUL 
C, HAAR POSMARS ESTEE UT, BROOCH BAe les OH- 14 >Dy 
CBOEeMIOK. | 
SEs3. (FROG CICOAECHTE, (ENC LD SL UTHOMIA™ L ME QM. 


KNO; ARLBOKDCH SD, SHORES LO SBA LE ZORRBATHME LO 


Cyt, LIM DIE SN SELEOD, THLE KNO;, OLSEN SPRWNSB 


Ic, SMOSH OTCZOPERLAKEH4ROMAGREEK, ED SICPMBRe ELE 


Blea, SCN ig, 1 Be, NO: i, Br'™, RU CLUMCMENSewIRowR, M-HCAW 
PEED GOBSETLETS SOM ALHSROMECH OAM, EMO TIO! 
HAS SBP ALB 6 RICA URED 6 TED TH S0 


CL ee: ee ee 


272 im B eM BH B63 Be 750 KR Wa 25 42 12 A. 
| 4 Be: 
(4) FARES LO ie 
KSCN (1M) NH,SCN (1M) KI (1M) 
KBr (1M) NHyBr (1M) KNO3 (2M) 
NH,NO3 (2M) - NaNO; (2M) Ca(NO3)2 (2M) 
Mg (NO3)2 (1M) SrNO3 (1M) 
(s) FERRER CTO (24m) 
KCI (2M) CaClz (2M) 
CA) SRR so . | 
K SQ, (1M) NaSO4 (2M) CaSOq.(1M) 
MgSO, (1M) NaNO» (2M) NaCl (1M) 
NaHCO; (1M) KH2PO, (1M) KoHPO, (2M) 
Hes (O.5M) zee (1M) ¥#% C1M) 
7ERR » » CIM) Hye b VD ww (2M) 


Ris bY. (2M) Waxy »-z (CIM) 
C ) ABA RRB eat 
5 R 
KNO3 Oi RE (M) 
ay HE BA RO FE JE 


2M, NaNO3z & 2M, NaSO4 O34 }b 


_ NaNO3 & Lt © if BE CM) 
yy HB RR Of Ht tt + oe 


IEEE CRASHES ITER ROPE L TSI, WW 62H RAODSOA CH 
BHR D TAKS SIUC ME CTS RSL CHSR, WMO GNCBAIS TE RODE HOM OT 


SEV BIA EVE RCOW T (LR DAA CHAUTE GS, Bank - peu AL ZOk 5 
4eSpigkit (Entmischungssalz) L#§URIGES HO. PRRENEO K Me ote Hae 6 
ZA O Ue 5h EDR Ze ESR © MENS MEST bet BKO XK 5 ele4 + IND FS Batten. 

~SCN- > I- > Br- > NO3- > Cl- fee 


Explanation of the Plate 


A-C, “Entmischung” figures in inner epidermis cell vacuoles of scale leaf of onion caused 


with 0.01% toluidine blue and 2M KNO3. A, Each needle is spiral. B, Spiral form is seen 
distinctly... C, Shortly cut wide spirals.. D-E, Crystals of toluidine blue caused in vitro with 
KNO3, x ca 2,000. D, Dye, 0.01% ; KNO3, 1M. Each needle is spiral. E, Dye, 0.1%; KNO3, 2M. 
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% 7 
Re ee ee 
iz) Ft f& ES id ay BE AR Be & 
4 ra Methylene blue | #7 (NaCl) Gt OAK Prati2? 
RVKEO KSCN, KBr, : 
: mld 
oy ll Ew Se Neutral red NH,SCH, KI PRK, ABS Bink 
Methylene blue | K, NH4, Na 9 Bank & 
Fl + Crystal violet | NO3 F@i A IL AK Esterak2) 
al de Neutral red KSCN, KI nak, ERIK Krauss» 
Stk, {Erk 
la Je Azure I KNO3 = 7 EERE Pekarek10) 
A b OR Methyl] violet | KSCN PA RIL HK Bank4) 


Big 4. MOARIBICKSEBHR LIE, Toluidine blue OMe iy RRs RS 
WEE UT, ROPE LBOMBMCHS SHeEIMNOKOTCH SR, ZINE, SBC 
(EDS LY CO TCRAR YEA LOT EARODTHAREER TECHS, LHe SLE 
EUT, 1M. OMAR LHR eR, FRO 0.1% 7kigmwe 1M. HG RRAAR Ze 1:5 
DEIAICIRE UT KOH 12 C957 ve TEL LILO ARKE. LER CARILAH Bir 
Poca, 24 FHBICME Mg(NO;)2 COAMDIC FHS Gti, TOMO wBAaen 
FLDARIEA CUS ORBITS ERDOKD, LOLIRHHCLH HECHSAZBILED 
CHS_ 

Bio. BHROM Kies k bBo + > w—HBK a a 1 FORMMPTUCE SHE 
WAM EMEA HELI AZAOTHS. LOCH THISMZEEECH Sz, K MORK 
2 cc 8D 1% Wie 1 We IM A PAS FARO EMO AEB K BOD BRIE BE & ABO AN 
SHE 

KSCN (0.01M.), KI (0.02M.), KBr (0.07~0.1M.), KNO3; (0.1~0.2 M.) 

KCl (0.8M.) 
Raho Y, MED, FERRY Y, BHR 0 CILMI ORO, Sk DAKO & wae 
IES, WO PANIES D MILO AER t SEAN —BT SB, 

SCN=>I-> Br-">NO,- > Gis 

DED PUD FP HEBER EO 9 DB ULOSS BUSH HM PNCEST S RICA OK ERED BOA 
TUFF ¢ HENS KOC HMDT S te TRTIRAE SF SD (RO ARS PYE HINRICH, Sasa apy 
CHTOA SH EME EOS LS AOAC SMD GO, BCEAO DH NAO Me 
CTEMDIOTHOMOL FBMREMATIIMS BROOCH S,. TIL LTHEMEDOBR 
\CEOTCMERZWR % in vitro CHE Ld SMO PARECL EW, SAVORS & 5 fii 
HERA A Re BRUTAK, 


Re 6. in vitro (CROSSESRORBBTRE AWN Llom< mors 
Ae GERI 1 cm) D-H iIKO Be PM ear chy lcc O fsx A (NHK), Zirx% 
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FTA 10cc CHR) OHICIET EOC, SUT 24 RHIC a ae 
THE ULK. 

& 6b EVMOMNAMII BSC, A> FA TKEKOP YS OTe 
EBAKODCH So HAH CERO PES TOKO Weber® CB ox, 
Blk Musa DINO Neutral red 2} AC Traube OM Mec Wy 
FADLMKOLOxRACLDHIED, LROBACHS fe LEE BEES 
S) UCTHAOCE ERD HAO BDBMLLEWOOT, Wwe ALIS BOR 
PATHOMLO’ SHR UTCORO LOS REMZICED, HOWE SK 
WRe2AODLBOKDG CHS. PAD SBEN CER BG Krauss,» 
Borriss? SttIOCTW S20, AMADOREEROMTORW. SCM 
2M. KNO; 2, ACK D ANS WHO WBIEME SRO 0.1% KU! 0.025% AKU ATL, VDP 
Bid UT OTR AIC EROMM SNS EK SCL. 

Toluidine blue, Thionine. Azure I, Azure II, Methylene blue, Neutral red, Safranin, 
Malachite green, Gentian violet, Crystal violet, Methyl violet, Chrysoidine, Bismark 
brown 


}2* Toluidine blue, Thionine, Azure I, KO: Azure II CHA TILER bet k DB) 
cid Clik D, E) DEC BURT eS), MHOMRCERAK, MKEOMMBCEOK, HO 

TRAGER ih 2 TEO Cheat 3 tL SOk Methylene blue #hR< Thiazine fAAckREnZMe 

MO. COL FRAP SO Kau F4 -Ce a7 sy MeO TEMUCEOK, 

Pi TKOMSHEMSNS. Wbekidh GRIZAKLAL) & Thiazine SAU 
DEOC, BOK COLBHROP RICE LDOLBACNS. Wiiewe Weve | 
VeHt Lb CARE PAROMI LAS DIS ROD, REL BMAIGT ~ AIC et 
LOKBSIK LHOMAHAREEZRESSDCHS. THUROMMEGCEBHDEDOE 
SPRL LICH EMAC EO. LOEMIMCSOTEMMA CRENCARIAIE 
BUI FFA) PKRECSPBEOML UMHS, S FICRIMCATK HRYERD CRA 
> LCA (EE I CHRIS CREO MARR LIEL CE, LOPS AME BERR 
Rowe maaFs HRLOF ES BRHARPEROMAZARUTOSEMSEV. ZUT 
ME PeNeE LOS k FIG OR Me ES BIC DM OP BOLI MOTO SM CE 
RAZDOCHSD, MMC EROPMICE ( AREO LOD ANS BYOKDTHS— 
a ore Corian eerie LAN C Neutral rod tb Ce ee 
PY CR CHM %e BOMMNGS LALOR, He SHROMMTERS TI CHS. 

BES 7. in vitro ((CiRFLBALAR HOR 6 FTW Lb LO 9K CTolui- 
dine blue) DjSsEL SHOES CKNO3) OIREE% f.4 AA TESS ROMANO IO BAL 
SHCA GHB D, ED, RCA CABRILLO 5S OIF — TOUR THEKZATSEOTCT 
CK E), HROMO—A-ADIEDIO / MAPK CH BORN UETHIGE LOCH S. Uh 
OBEY FGNSINK, GHOBEODRSBACHAKE BD, HO-K-AKEROL 
WRICEDM (ROTH ( ROTWOS. GHOBEDARSHACKEAGEK, 7 —- 7H 
PERCHED (CH UNEBOMMOLODLENSD, ZHEREBROROSWCE 


276 it 0 Me 63 HE 750 Be na ee 
BSR 
(KNO3 i¢ 1M) Hid 0.1% OBS EHS 0.01% OL * 
$$ 
0. ar fe f | ae o> a, al ena 
170 | ih, dR LOM | TLE, SheRiRica 10M | & 
0.05% la] 2k 05M rl] £ 05M | EF 
+ 0.01% St ER ak 0.2M | sabe, GR e 0.2M | % Lb 
0.005% ir} a2 01M |v L 01M | £ 


DOARBITHMSHS, EBACARHKOLOLR EHS (AK OC), BARR, 7- 
TRORGVRDONOL, MADER D BDSBH6TCRBAS 
LOGROLODG6CE#ZAG Smt, Borriss® 2* Thionine TC, Beeerene ) 3* Azure 
I CHE CLS LIE A DSTHERIA, HOw 5 K 51 Membrankolloid 22 yIrHoOtw 
Jeb Clee ¢, —HAIBAC BIE Lic fat KNOg Kc KO TPR A CERES HOT HENS 
WS ADOKLDCHAS LWSHTHS. 
UL ifa%e ETA EE ANCIRO So 
RR 2 AAMC BNL LUNES BL AG Ue FASC ATL AC SIE CPS Bo 
 AABTIUL IAG BREA OBBNE Ek SEOCHS. 


Summary 


1. In the plant cell vacuoles, preliminarily stained iz vivo with thiazine dyes 
(but excepting methylene blue), there appear numerous crystals of the dyestuffs, 
when they are treated with the solutions of thiocyanide, iodide, bromide, chloride or 


nitrate of alkali metals (Na, K, or Ca). These demixed crystals show various types 


of spiral shape. 

2. This demixing reaction is accelerated with the increase of the concentration — 
of the dye-solution used, but also related to the sort of the anion of the salt employed, 
giving the following anion-series, concerning the acceleration of the reaction : 

SCN- > I- >Br- > NO;- > Cl- > 

3. The same demixing reaction is proved to take place in the mere water solu- - 
tions of the dyestuffs, when they are treated with solutions of the same salts through’ 
a semipermeable membrane of collodion or pig bladder. The anion-series obtained 
from these model experiments perfectly coincide with the one obtained from the vital 
Stainings of cell vacuoles. 

4. It may be concluded, therefore, that the demixing of the spiral formed thiazine. 
dyes in plant vacuoles has been aroused by a simple reaction of salting-out of dye- 
crystals in solutions. Although their shapes were various and often curious, no parts © 
would be played by the constituents of cell saps or cytoplasms. 
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Wilson, G. B. and Cheng, K. C. 1949. Segregation and reduction in somatic tissues, II. The separa- 

‘tion of homologous chromosomes in Trillium species. (#8#1#Ric eG 27H LH I. =v vive 

FS cist SHA HOARE) Jour. of Hered. 40: 3~6. 2 figs. 

EY — 2 BPE HA O WILD Be DI 7 2 it Huskins (1947, 1948) aR Lew, MUL SEHR 
ik, RRFORC, BMRMRcCHAEH, ERM AMR ERR CRMLEVRPREGRT SHR 
WOM VO=yvr 41 vy OM RMoOMMCLABHe. Huskins 4, PROBACHAPERRDHTS 
DPES Pl, RYRFORMABA LOPVSDPSEV OCH CaRPOKRM, =yVA vy Cay has 
DSO, COMACLVSUR. LEL, REBORVCEL, GRY -FRBUCVTLL sa KR 
KE OBER SOK, Trillium sessile Cit, 4% RRR Y --C 3-60 (2°C) OEE, T. ovutum © T. 
erectum Cit 2% £ 4% C24 It 42 Bef] (4~6°C) DO EMtwetroe, l0OKOKAMOM, KEK 
CREB KbENSABHeL, HAREBOTMTSBSLRSOCRS, 5:5 KbPNZSBOTURSEDR 
Dk, 5:5 OH AK SEPHSZRRK, 6:4, 7:3 bPnZec~CL a, RSMLL-Ctaeric, #aePs 
DHE Chk S( TL OMML So S&B) 


Huskins,C. L. 1948. Segregation and reduction in somatic tissues. C#&¥0#Ric 267 3 47 BE & ED) Jour 
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Db, BOME LOE I) RYMOKAESSUEF b IVD ABMOKARPICANRKOCESOT, MRV KF 
IAYEPEDS Ge Lu 5 IBS B_ 0.5~8.0% OPEC 3~36 HE BM Leo HS KV OM 1~2% C6~12 
REACH SoS, MMOURBckLOC, GRP VU SBS, 
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BXbNRPORD, 16 OW BMS DIDOLHKCHEH, SsBFrkd, 2HoMmAwBowyercpT 
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TC, DOEVOLZAMIBRC{( DOUTOU, OMG C, MMOC URBAVCATHELIFLAZSO 
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2ooyr zr 7 MBAR SC LW, & we 
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Mamoru IIJIMA and Tosisuke HIRAOKA*: A critical study of 


silver nitrate reduction in plant cells 
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Table 1. Amount of ascorbic acid (reduced form) detectable with GIROUD’s reagent. 


Concentrations of Silver nitrate Silver nitrate 
ascorbic acid (mg% reduction at 25°C reduction at 40°C 

400 + or ++ +H: 

350 aS te 

300 + + 

250 + or + Si 

200 + Sn OLwats 

150 — or + ae 

100 - = 

50 — an 


2) fA TKSR1 4 HIRE OWARRERARK OT AAW E VIRO A B/E 

10 %hAPRESUOKIAURS ERIK ENE pH 58-60 ORMFBTAZ, LOKR ARON 
ZeIMzT pPHOOLMFORKOWKR 2, HRORMRRO Ty t=7KeIMNAT pHUOWMELOR 
OWReSK. LHRORKSREOMRAVIONK, BLRIREED 7 ~ 3 ve YR LAT 
EPR Vb AOMOWHRINW TCT, WAL MECMRRORCLOLSDEYeBLE, 4D 
(2H 2AM. Rte! 


Table 2. Reduction of silver nitrate in solutions of different 


hydrogen ion concentrations (at 25°C) 


pH of silver nitrate Concentrations of ascorbic acid (mg%) 
solutions 150 200 500 
22 coe - ah 
3.4 Oia: ae aie OLA aie 
4.4 HE + or + -He 
BZ Ze 35 ++ 
6.3 =p + ag 
7.0 4e + ahr 


3) BHMLEUNANK k SHARE OIC. 


FEST MOG VERS Dib, MEO(L UNTICK D, TIRRROSAR2DR 


De 10% FARRAR, Grroup RIC k SHARKRO Morisch RICK SIH) PHAR AW 


CBA LK. Bld, tH 10cc ORIEN, WE Clk Lec, REE TC (RBI IM 


Feat) SDAP SEMEAMGBK, COREL SRR, 
Table 3. Reduction of silver nitrate with several chemicals 


Silver nitrate solutions 


: after GIROUD 10% aq. solution after MOLISCH 
Ascorbic acid (reduced form) + -H tt 
Tannic acid — — ~ 
Alcohol (98%) = _ 
Formalin (40%) - 4+ Ht 
Oleic acid = Gay ++ 


Glucose a 
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4) Aiea SABRIC RL Fwy AAR azar’ REL OLR 
FAIANMELREROBDIME SNA HENCOS, pH3.4, 5.4 KU 6.0 OMIA 
RFU CHICK MEO WSS RRL I, (AL, FAA ELRBOMRAF 1+ >~2zR26- F702 


WI 2D MAY FI a) HHH IRA KOWER MRO BRI LEAW Tor Fusyira 


und EsinarA, 1937), ERA OID HAA O ZT RROMK (1947) Ok DToONTWHo 
43 GULLS ARICA 


Table 4, Silver nitrate reduction and ascorbic acid (reduced form) 


content in some plant material 


‘Ascorbic acid content Silver nitrate reduction 
Plant name (mg% fresh weight) Tissue pH 3.4 5.4 6.0 
Diospyros kaki (leaf) 324 E = Je oe 
' F — + or ++ ++ 
F VB + or + +t + 
Capsicum annuum 
(Takanotsume, fruit) 165.4 E = + + 
. FE - + or + ++ 
VB = + 
C. annuum 
(Fushimitozarashi, fruit) 70.995 E ak ‘ee = 
; F - a5 + 
; VB - = at 
C. annuum 
(Shishitogarashi, fruit ) 58.0 E pu = ns 
; : F = A tt 
‘ - =e 
Raphanus sativus No 
(Minowase, leaf) 97.0 E ny = a. 
F - — or + + 
VB = + or + + or + 
R, sativus (petiole) 22.8 E — + or + + or + 
F - ~* + + or ++ 
VB - +or+ + or+ 
R. sativus (root, upper half) 12.8 E = as + 
. F - . + or + + or + 
VB Se ot ' + or +4 
R. sativus (root, lower half) 7.5 E a “ers ae 
F = + or + ~ or ++ 
VB = oh + or + | 
Brassica campestris 
(Tennojikabu, root) 124 E aes FF. = - 
: F — — or + — or + 
VB = ness SOT EE l- a 
Allium cepa (bulb) 7.3 z _ 
VB = 
Ipomea batatas (root) 0 E = = 
F — —or+t 
VB = 


Abbreviations: E; epidermis, F; fundamental tissue, VB; vascular bundle. 
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5) fAMEURICR MER ts 0 6 7 ve a BHO MC RST eA, 

Giroup (1938), Tonurri (1938) Sick St, TAAL VARIO AMOK DEELER 
mee UC CHEBR, Fe I—WIOTHEKL, N57 4 > RIC LDU RR OL Bee 
(RF a — WIRD O DIARRA RMAC VES Shee. MEE UTR 4 FY OH, 
Sei, 2A7IAORASS MO. CH oMPe 10% MELERTERANAI (pH 3.4) CHES 
CHER, F 4 EEY —FMCRBEALO, OOCHHE 250, —HAL I & 0 v ic 
L, WHT rare HOCHM LET AWARE, PHAN T BIC L 


Ko MRT CEE SET OME CHALE EDIE GS, JERE OLE CS 


Do RAWHLT ra — HERON AK MILL, BS RRS SD CME TS EE be 
RU, 3, MWAH REOPMPALNS, CHEOMERMETNTT vaA—NEL DY 
KAN BCSNKLEDCHSD, LoL FTAAME YER Ee RRL * 


itt 
' GiROUD (1938) Slo HK O HERES AVITAL MVEA os O SATA MIA 7 * av & > 
RO MER L UCHECH SDC, LOR HA OWED NTSC LABEL 
Wo DRDNORMAENE KS EMER (DH 3.4) Hk DMA DIR IG ST Aare 


vee 25°C CC 300mg%, 40°C CF 150mg% CHK, RSC LORRBEOTAIAWYE 


Vie 3 CURDS ROD 6b, ABER LE RIEL UC REED IC REIS SL 
ODSSRiERWO, HHA, WBEMAARO pH OA ZlE FIAT SNPT(RSDG6 CWeEEr, 
1938), AiZO pH OARRELAM CHARI PR EZ 7 Aare RR eRdOK, SORE 


25°C C pH 2.2 Clk 500mg%, pH 4.4 Clk 200mg%, pH 6.3 Cis 10mg% CH OK, UL. 


DO, B3ReHOMK, HAAR pH 3 Mw Cih7 Aare RK KE DE RANCI ICS a 
Dd, C(Giroup, 1938), pH 6.3 SUE CKT Zar EL-RIYOMAR SAC kOCLEE 
SHA (hts, Mirmanorr, 1938 3), BCI RMR 7 A ae > ee eb UR 
BCH { KOBEOD DS Bo 
DEDOPHDS, Dtrdnis pH 3.4 WOW PP HEIL 5.4 KO 6.0 OD KBR ERR 2 
UW CHA OM ERK OF HARRELL, ON E Me 4 Ts LI > A” Rig SE BRIS KDTF AAW 
¥ VRE LUNES SOLEUS ZOE SL, HEH L MLA MO WS LANE AL 


FFUTOSM, AANCASDL, KOMMCOA LF LE MAHWAH. D #447, 


WCAG CES BOT AAWEYReA, UM AMOI kD DAO TCH xt RIE 
DBO. Kit, 10-20mg% DF AANMELYLHRSHOK1 avr, »~F FEC pH 54 OFA 


WCRRRES BLS, LROOMMAT 2a € YROMWAD HAMM ELT 


Sr, Bit, Taare YIRDINE & (MDW ADHLES ST EVELIBAR UTS. 2) 
pe OPCS 300 me% WLLOMEMERTCODDSS, BKK pH 3.4 CAEOx 
LBD), MWABOMREALEV. KOTERRMe SEK SWE MINES 
arte PKA ERD (il, SH #F, Grrovp, 1938), CREO MATL BENE 


Ok Ren AMM blk + > sy aR k SHAM ICRR LC Be S (ROMEIS, 1934), 


282 | io % 48 36 FR FE 750 BE wn 25 42 12 #B 


Ws SIREN SHB SNE ERUTCS 

AUOsV Cla, PERMA RRSR RTC ME BLA, TAaAr EMA wEL THOS LEWD 
NTU S (WeBER, 1937, Giron, 1938), LY LAD SONDNOME LULL F F4 FAD 
An & PU HIEB > Ze OZ B FRET (LR PERE SL 2 FW DB LHR A CERES O ELLE & Wo 


LOB WEIER (1938) RU, RRO KR (1947) OIL LE —-%T Sd, Group (1938), 


DiscHENDORFER (1937) ORILLIA LEV. COFHORMO— lk, 73-21 


gs Wick SrIKWBLCDZODCERODMLEBGR BS, NIF1VHEXRAWOTOT Zaverv 
' POMMULAAIRHCAMEREEDYECHA 56 


DEES Str bDNndoOnOmREKOM< BMSTNE IO 

1) FAaAnELReRS+SA (300mg% Wk) CH SHMETCE PH 3 MOREA 
| BEEN BRUT OD Bea BR HEIR TA AME LROPM CAAT FOIL 0 

2) FAANELIBREDY) (300mg% WEF) COSMECEV TK, 7 Aa EYRE 
HO pH5.4 BEOBRILMN MRS EDTS2CHS. (HL, LOR, KMOBRRMDE 
DREDCK rrr AR PGE HAL, PROP RICCBBRS RESTS, 

3) NF 74 VERMA AHO DMT x 3a— 1 OBER EAE aE U; 
NTRS TC DMN a EERIE Ze THA. % o 


Résumé 


A critical study of the occurence of silver nitrate reduction in plant cells was 


_ carried out with the following results. 


1) Minimum amount of ascorbic acid (reduced form) clearly detectable with 


§ acidified Silver nitrate solution after Grroup is 300mg% at 25°C and 150mg% at 


40°C (Table 1). At 25°C, 150mg% ascorbic acid is clearly detectable with a silver 


_ Nitrate solution at pH 6.3 (Table 2). 


2) As a rule, the more contains the tissue ascorbic acid (reduced form), the more 


_ markedly occurs the reduction of silver nitrate. But this relation does not hold 


good in some cases (Table 4). 


3) In most cases, chloroplasts remain colourless when a tissue is treated with 


_ acidified silver nitrate solution after Giroup in darkness. 


4) When the tissue treated with the acidified silver nitrate solution is immersed 


As in ordinary alcohol, the alcohol causes a secondary blackening of chloroplasts. 


5| Fost Om 


Lm DISCHENDORFER, O. (1937) Protoplasma 28: FujyiTa, A. and EBIHARA, T. (1937) Biochem. 


Zschr, 290: GIRoUD, A. (1938) L’acide ascorbique dans la cellule et les tissus: MIRIMANOFF, 


A. (1938) Compt. Rend. Ac. Sci. Paris 206: ROMEIs, B. (1934) Taschenbuch der mikroskopischen 


‘Technik : MARBRRERABA CRM22) AAPM 74 NBER: ToNuTTI, E. (1938) 
- Protoplasma 31: WEBER, F. (1937) Protoplasma 29: WEIER, E. (1938) Amer. Journ, Bot. 25. 
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Michiko ITAHASHI and Fujio EGAMI***: Choline sulfate ester as 


sulfur ‘source for the growth of mold. 


ES) -ORMRrAT, Br ATC L TR, BCA <( OARS), ZOAMR 
ERO SBMA ENTOSLIATCH SB, LOM AF VICES SAABAA 
CHW. MECHA KD AR SNS}|r LI, Woolley, Peterson? (Ck DHUESH, 
Raistrick, Vincent? (4, ZNDWSERBIO HE CHA 5 LEHUELTWS, UDL, £4 
ZOMRBMAK, DRICMOTIA( MENTHKY. hh, ' ay yr ReRBr AF yr 
(CH3)3N+—CH,—CH2—OSO;- 2@KL?, @KHORMNIUs 0 St OBES HES 3 AW 
CG, EPCH SHRILL, zy 7H ve, ¢ -crBS, KABMSHERURBReORPE L, 
CAV HRS AF OPI LE LTOMBE DIMOU T, BONTHREHET SF. _ 

PEM OLEAN IAW BAU Sis BO FH EGAN UK, Seb GE HEE OTC SEROUMRES & 
WTWS. Het Schultz, McManus” (Aj 80 MONASH, ARO, 2 F aay 
PUAFAYLROF AF 4 -OMBBL UTOMANCOW CREULTHOSR, tay - HR 
AF MEOW TES < MIU TWRW 0 


eR BR 
A. BK 
AEN, av vn ¢ Aspergillus oryzae CHS, 
GQ) See 
Fe HE D5 MgSQO,:7H,O 0.12 g (M/100) 


KH,PO, 0.01 g. FeCl, i BR 
NH,NO3 0.5 g. Ik 5 0'CE: 
Sa 5.4) 
2) ABE 
ee & MgSO, #hee, Mg*t & LTS Ub St VRB CM/100) O MgCl, 
IMA Do 


(3). © ay > BRED 
aie, MAL U CAIRO sei Ce rie CM/100) Oe a yr pee 
LAF WMRIMAD. 7 


* AGRO -MALREN SHAR OG, BMBAKE) chKOCHOKLOCES, 
. * 2 Ee 


*** Kemia Instituto, Scienca Facultato, Nagoya Universitato. 


at ~ 
oa 


Perera a Ce Oe Ne, Feeney ete ONE ee ae Be SCN ee Pest a iS ~4. 
Mi eae pit bes ‘oes 


Sar 
* 


284 i yw BM BH 63 BS H 750 ea Ae ams 


DLE 3S ROHS We, 50ce. POMS e+ VICAIT, BE, BERL, 37°C C5 HIMeRuE 
FRETS, HRB SHMEL, BoreHWo ke IM ATEN 50ce, EL, EDOPDS 10cc. #E 
DTD S SO- RU 2 VHRR AF rz BaSQ, £ UTHETSO 
bay LHR AF OKI, DD REC, pH ME CKkst-—t >V—-TFAT 10 
RY EF (115°C), 20 4 HBO % SO. - BUBET SO LIAR. TCR TSE SY 
Re: VRE RAT VOR EE, Heb 10cc. BY UC Puente 2cc., 10% BaCl, r7kygiwk loc. RO 
FEW 10cc. LINAC, M2 GNYRMTSL, SAF URS CIMAKDEET, BaSO, OB 


— PWRAKSS SNRMUKG LE CMAL CREEL, ROK. A, IEE, FE 
Be. 
Ya ea hh OM AF 2s, WA CIRKUTLE 5 SAMO, 
E SEMI PAED SOQr- BAC ALD OHEPOKOT, WSK, &2y vhs 27 ridin 
=: AKAM IR OC, TAFXOBOLS CHHAARKENSEDERDNS. | 
a Bim, Sew In at MgSO, RU e 3 Y > HR AT r OBR BaSO, cM SL, 
. ‘HRW Occ, OWT, K-* 20.8 mg. RO 20.4mg. CHS HRS 1 ARIAT. 
x os 1 
= e BRFEF SB SOg | Mi sirre SO, 
Or alin Ss Ff ue BB FORRES |(Baso, t L-c)| (BaSOy & LT) 
*, PIR g. mg. mg. .% 
GQ) | Wie e my ET 0.6 154  |' 54 26.0 
Snes ais HE So 
CAR) EVI ARK PROWF EOS “ » 02 ony Pi Bits-5 
(2) HED CHV HIKER ECSA RIFE ; 
tr ie DU Se : 
; (3) PAU HO & RS SB IER, 1.0 00 | 204 | 100.0 
easy | BROTH KAM LL ERROBRES | * (0.65) *(9.3) | *(11.1) | *(54.4) 
Behe > Bice CU, MEL Ei May 
Fr CRED CH POWFEOGS. 


* (3) Offi C5 AMAR Le BOCH, HithoS AAC WRLC EOM UME RS 
4 ARE L eB OK OU CHE NAERE ( +) OKRLe, 


Hlscknwe, ¢3) -Bir2rore, pela b £TEDNOBIKSHSIL, RO 
ca wR AT eMC LCRA LKR, WIRWZABeBS SI LSOKO 
, MEM Le aD LRA BEAK MD, ae MgSO,  @ URTaCRRSRHBIC, 
Sadana ay >A, FI CRPFCS AMBRE S S. MARIS 2RICRT 
MA BML e 3 9 > DIRE M/100 LLEOMANC Ie, SOM OB SHES ROB, 
a M/500 LIF OA It, SO.n-- DORPIES SVMABA SHREW, REibe ay > OWES 
: «RUT, BROREBEDAGRZOT, t ay RR AzF Ck SHRORRME., RM 
64, ESAIVYLOPMCKES LOL ADNS, det, 


Lier, Ne rs il 
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B. 


Bs 2 3S! 2 Tee ee 
Sip th OBE SO, #77 it (BaSO4 
Ea ay AK ie POR eee | £ Lc 20.8mg. th) 
aE ; 'g. mg, ee 
M/50 FEIC HM MORTIMER L<, Bitbe 2 0.95 reve 
M/100 VY OPEC LcCHR OFM BYE 0.85 10.0 
_M/500 Lc iB OEE 2s BLO 0.80 14.4 
M/2500 HAS PP RI — KK BBS So 0.80 14.8 
cee Ex | 0.80 145 
CH 


Figg ¢ — URE Saccharomyces cerevisiae Avr, ROR: 
RE AF WRERIL LRBADRWIEE L ONT. 


() BIRSEH 

Vs ra 100 g. fe HPO, 
FJANGHrY 25g. MgSO,-7H,0 
iis © Tok 1L (pH 6.0) 


3 | 
Hiibpoe s SO, Bie 
Dy mimes ~ ig a aK ile 67 hE ae (BaSOQ, 4 LT) 
FAO PE g. mg. 
Cpe ee ERE ORS e 0.55 3.0 
DCHEBAIKKHS DB, WHINY ANE (20.4 mg.) 
VEE TE IK HRS © 
(2) M/500 HBOMDPHR EM (1), (2) 3s 0.75 0.0 
wt#Li, (3) ASEVAWE MS 
5G@)) Mj2500 -|/ ())- RMS ROU ao 0.50 ae 
; (2), (3) hk THD OBFEOTS> 
(4) M/7500 (3) elb~T a%e U ERABBS ° 0.25 ee 
; fE Pic IF eOTS— 
(5) M/25000 0.15 eas 
5 KS BAIL : 
© Ll |f wrens. 0.15 — 
(Sulfate-free) 
BARE 


1g. 
1.2 g. (M/200) 


bee tes = DARI 14cc IDLH UT, REREO AUT lec 2MMAT LOX, MILI 5. 
—@) Amb ; 


bees G MgSO, 2ieeUL, M/200D MgCl #INAK ED. 


CAV BIRR AFTIYOAROKARYEO, CORE LEE 


| 


a ee 


we VERE trol? ott She yi ey lt a LW ae 2 Gee. cor mee et gt yey bul Ty AP tl Ue. ve le 
pe eee ees MR Umea a Leet IAC Ite alr Ne di fy) A 

ue KN hy art Raven.) ON et Re i af apes: Se Bd f MEETS ot 

Mats Bi ag 4 ; PI VAR OCR AY dl f 


; fi to RE Be O34 M750 BEAM 25 12 
& GB) © 39 TERE AUROEIORANE AD AARHED & 3) > GER A 7 IMA Bo 
-——-'M/200, M/1000, M/5000 
PLES ORS 2 15 cc POR ED, BELT, SHC 46°C) 4 ATER Vio 
ZORIISKRICATE I, COMBA ay HRI AT eMC UTA SCE 
PHA. 2 
; 4 
i 4 # 
en | tesmarene . 
ow oh Oo me HR R fie Of = 
: : 
M/200 4c ai Be Ea 58.2 
CHD EY Ob CMBMDS KAI | 
M/200 ead whee xzrr 27.8 20 yhit= zFAKCHBETS os 
M/1000 ” 27.6 EU © BaSOy RBA LT %o | 
M/5000 ” 27.0 
es L 26.5 
ae thes 
KAGE B. coli communis \2OWT, MAL ARORBeAOK. 
ease 
5 oh : FVUeYyr 15 cc Na,CO3 0.5 g. 
a6 * o . > rs » A ¥ 4 s 1.5 g. NaCl 0.7 gq. 
es (RAMI YtsO 4 15g. FeCl; Bh 
KH,PO, 1.0¢. 7k 300 cc 
MgCl>-6H,O 0.25 g. (pH 7.6) 


_ERLOSBW, M/200, M1000, M/5000 DIME DM BRERMEIL OF e ay BERR AF 
weINATC, PELL, 37°C -G 40 RET EERE 

| (8, HORE LiBtORAcCkocR 
Beas Lito AM BIKE 39 YB AF re 

BP ROU LTSILDWRADOK, 


3% 1 [ia] 


Ft SM 

C1) Aspergillus oryzae (Re ayy 
GRR A Fr (M/100) KP L > 5B 
WC, THESE REOMRM RR 
(M/100 MgSO,) % ts StHA3HHC KDB 
CARTS. A, COMM ATER 
EERE D BRK BUSS, 
m2) 7 TRUS SATIN, HMO SOM BALD ERRMOKO 


bSULRMRLAT 


yO 


Sulfate Oy HE 
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CT, O44, DRAFT rAMKNRS SUR C, BHC, aE KOTMLENSLOL 
Bond, 
(3) ead RR CAT ASHES SBA, HICVEMRZAREO CS. 
_—— GA) IRE MEHR (M/100 MgSO,) (Cb e 3) > 2MALWAO » CORB 
Bs SVBALHLKS 
a) Hie 3 9 >OiRBEDS M/100 LEOBSe SO.-- OMMDULHES 1S. 
‘ b) MARA) ~ORECMRUTHHCABVRDA 624., 

(S) DEORBRD 6, Asp. oryzae \liswls, ta) -RRC AT rs, FIED 6 
OBE (LOE SHAG CH SD?, LAV OBR EKASL, thpDbAKSt aI DO 
BPASOROK, 2 UCASE ROTHHBEXOSBLTLDOL#BRENS, 

(6): Sac. cerevisiae KU B. coli (tHE UT, tay ibe nzFrRKATSCO 
EDHAEV 


Resumo en Esperanto 


(1) Aspergillus oryzae kreskas pli rapide en la medio kun holinsulfatestero 
(M/100) kiel sulfura fonto ol en la kontrola medio kun neorganika sulfato (M/100 
MgsO,). Tiam la sulfatestero estas pli rapide ensorbita de la Simo ol neorganika 
sulfato. 


(2) Dum la kreskado de la Simo kun la sulfatestero, oni ne povas rimarkila _ 


produktadon de neorganika sulfato. ‘ial ni konsideras ke la sulfatestero estas direkte, 
ne hidrolizite, asimilita de la Simo. 

(3) Sed holinsulfatestero kiel sulfura fonto katzas al la Simo morfologian ne- 
normalecon. , 

(4) Efektoj de Holinilorido kunestanta kun neorganika sulfato (M/100 Meso 
sur la kreskado de la Simo estas studitaj. La rezultatoj estas jenaj: 

(a) Holinklorido en kvanto pli multa ol M/100 akcelas la sorbadon de sulfato. | 
(b) Proporcie al la denseco de folinklorido aldonita la Simo montras_ ne- 
normalecon. 

(5) De supraj rezultatoj ni estas kondukitaj konsideri ke holinsulfatestero povas 
esti normala intermezo ce Aspcergillus oryzae en la sulfura asimilado al neorganika 
sulfato. Sed ¢ar tro multo da holino el gi produktita estas toksa al la Simo, la sul- 
- fatestero kauzas al la Simo morfologian nenormalecon. ie 
(6) Sac. cerevisiae kaj B. coli neniom utiligas holinsulfatesteron kiel sulfuran 


fonton. 


ot Bk 
1) Wooley, Peterson (1937): J. Biol. Chem., 122, 213. 2) Raistrick, Vincent (1948): Biochem. J., 43, 
90. 3) Schmidt (1904): Ann. Chem. 87, 337. 4) Schulz, McManus (1950): Arch. Biochem. 25, 401. 
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Yuji TONOMURA & Yasuyuki OGURA: Influence of dielectric constant 


on the peroxidase- and catalase-reaction (preliminary report) 


MORN IS HIF RRM S SE, BERRA t 
PEO WM ERS SILTCHS, HRMOMM EID ICS S AAT CHMBE Lt ME EBE & OFA 
BERDS I LARD CEATDN SH, BRMROMRRMOM EC RET W BO ve 


O88 my RR BSS BHR MBIA 


EMWREERADNCORY, Belixwvs se vX-EROAS 5— ROME HHS 


DEDIIN CHRO RNGEE LA ROBE EL t OH KERDORKS Si REBOOT. C 


CHET. 


i As + VHX—*¥Y 
Ate 2 = ELEC HEO TABLO BD STH LK, MARL UTEA7T¥ a. 
DRAW, FEMEPERETRR HEC KOTESST RIV TY Ir ORL RMR 10, 20 BO 


© OPO THM LTRS, MURMBEE 25°C TH Fo 


fi 2 ORBEA ROD ILA AAO PLD 6X te YR E OMG: S SILA GAR 


MAH) SK BRA CFT 3-1) A OMLKIOMMEAD IMS EO LBAGHS, 


* 


ky Ra a k 
E+S—=FS(  ES+A ESD ES > E+ P. i) 
; 3 


a 


Bria Se ES UAT HE YFR KOR UY CHADS LELO, ES tt ES ORAAMBIC E 
MOEA LILO, PARMCERIRRT. KIC By on BENENOBMA OME — 


BBo : 
hy : — Fk atin ey pe ial k+k t 

Vota = OPEMATTEALE, SHE 35 0 S MEE o Uh, Ry! ha AT «k, hal > CEnE 
ae < RUSE] 
» > f 9 at, k i Rk’ 


LF carey: 7 gga 
L&S, LL CXEL CS] RU (Al MEnTHaABK, LIELOSAMOBRERS. 


* AQHA AAT ** RT KARR ARR A SE 
DY? NA4 FY eH eOMRMERCR HOH OP MA J. Biochem. c#ROBGE 
_ 2) Yakushiji: Acta Phytochim., 11 (1939~40), 187. 
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HOT CS] HS, CA] KFAURSBSe v—k CVET CSI 

(SI #AK, CA] Rr bmeBercle =k [S- CEI CAI 

(S] 4k, LAL HFA SBSIe vk LYE] 

Z HET 6 =O BEER Bs CR MGRBE 0 LER D LOB Rackh SLE 
HEM hy, Rolla RU kh HFS D OMMYMA EHD, 

RMI A aD mH, Fe pyr ROS TSH r-eIMNAT D PLS, LEE REC 
0 ED OWMRERDKOMEHR Ko MLIRMO pH hH) 5.0 CHS. 


0 In ky 19 @ in Cha'/kay 0 Ink 
o(D—1/2D+1) ~— 0(D—1/2D+1) — 0(D—1/2D+1) 


=600 


SRO S= Bias wy ES OF/®RRMEOMBEM RO ARE ekipmaumlcmtedn ee EN 


Zein seta —#D 
BAF — MSI? HO TCHOM D> GF UT. PRMREBES Ea 15h, 2 BRO 
34a 359 oe ee LPR DY RSKEMECROKS Loe 


BIL 0°C THB, 


ed Mp ms a 


Si A DOI LICE EC RSH Y ECE SWEAR S DAMOUR RD c 
&< CHS, 


k k 
Ese a ES + S$ ==ES (ID ES > BP ay 


= Li ES thw 2 F-¥ OR 2 VIE S OBALKAO, ES tS ES OMI S 2 
BPAULTWS*2 > LBeERUTWOSR 2b S OME LELORRT.* ts 
. fi2 OHM AD F404 ONE bKBOIE CRM () RO AD PENENIE niin 


PHEOLICSUCEY, DAF—VBAETNT ES RSIS SI LDH ES ibe 
FEDT 92 FE ARAAK 35 Aaa vit, Radk CONEKKLES~ 


Vak [XE] CS] 


"ieee (pH 7.0 RU 9.6) ever vRmwksre27—r eat D eisbae, vk a 


DEM 2 RDKOTNMA EST o 
é In v ba OInk a 0 In. Cka/Ra’) 39) 
OD—/2D4+1) ~— d(D—1/2D+1) 0 D—-1/2D+1) 
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Summary 
We have investigated the influence of dielectiric constant on the velocities of the 
catalase- and peroxidase-reaction, and have found that the relation between dielectric 
constant D and the velocity constant k of the breakdown of the treble complex of the 
“enzyme (the complex in which one substrate and one acceptor molecule are bound 
with a enzyme molecule) is given by the equation 
Opin ae 
“OD—1/2D+1) =constant (large positive values). 
» Accordingly, it is concluded that at the activated state of the breakdown reaction 
large dipole moment is induced as a result of electron migration through the protein 
structure. 


1) Glasstone, Laidler & Eyring: “The Theory of Rate Processes” (1940), 419 pp. 
2) Theorell: Arkiv Kemi Mineral. Geol., A16 (1943), No. 14. 
3) George: Abstracts Ist Inter. Congr. Biochem., 637 pp. (1949) 
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BICOL BNSILLEMOT, BHP IY PIFY- 2k TOOMMMCTMT So P2FWiewsd, 

(7 BIDMLM CE SIL, AHRBC IY PAY HAR, Boo ie 

OMFS MBI DT EHS (fil 15, , f)o me 
FAO Cid, WF ORB Le ROT, MR CH) 
It, LEWCASEML, ay PITY smbwNCeS 
115, Zo > oe 


oa 

fg14. a, »rRr ev eoR fJ15, a~d, yer Jy SORETBOMOMRBL ay F : “4 
4) O38 asm. xca. 240. b, fl, Day 24oFrH. xca. 1000. a, H4 rx KY AH. b, PHY. c, e 
HB OFS IAN O HB 1 A. X i). d, HM. ce, B2TROPM. f, H2TROBM. g KY? ie 
ca, 240. c, 2Y FIV. | 4 ¥ ROBE. ch, ay PF ysy—- a1, ARB. xca 500, 
1 Hee. n, CORI) | Nal i 
A 

a Vind 
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300 fit to = ME BR 63 Be 750 rag 25 4 12 
ICMR ESIC, VARCHAR TSAI ABI, UOT RODBE 2” PITT 2 
Laeevoste, ENbKORK, VIKYHPOLBROAHMCBCT, SRC ER C23 Cal 18). 


q et, 5. BHRBODE 


avFUPST AT Ch, MoOMMOAMAA, SORBOMMC ROLMAROM WIL, 2 Rik 
AS, ERASE OMMCSV, AMomMM2 AAC, R 
Orn~Vi£1 POMM D> ELV, CORBoOMPopicn, SMOG 
bss CENTHS (16), 

25 OVW MMW PBL COUSL RK, MEPBCHMOT, 


ee a eee 


Ri cAEMOFWEL, coLuoOcTHEMMB’ITLT, SAMI 
@ 5 SS OE RME REE SNS. LEROT, COMPA 
x Siac, LHBWik 2HRMBES LD, LOL,  OMAMKTH 30 
COL SIRMOME, ROME Soa, TORE, MRE 
wey, SBM, EARS Mic LOTHML CS ERM 


Se iz Bo 
 HORROMMS?, ROBoMML WUT 51 1 HRBMOMME-c 
SB, MHWCIOCHRKPAL, PFWPOMMd, Cpe lEkd 
2H RMOE CHS, TWESIL LAMM, 2 BRML wed, 
AOX ZR ONMMMEBREL CC, Cac 2 LE LCL EES E 
ke, HREOC SMM, RO] BRMMMOPWie Loto bh 
CL eRMS, MOSEL Ck, LCA 2, KF CAS& 
| HBL toc, RHMMBL So 


a 16. ay Fux S~o 
mk Lec, HORM 2 HRMS, khCHrAMic LOTTA 7KIG 4G ZRODRAM 
FL CABRML I, MHATBOR, 2aRMBsoe sn (tr sick i]. Th, WR em 


ZCERLSS, 4HRML MORE, SLI OMBMBER CEL SIC LEX OR ERE a, HO 
RIED —B. b~d, TOR 


 RORLTIC, SERMOH, MNTWe AMT E Ic rT DOBRA CHERAB). 

BRM LO@WMBLeY, 1ARMROM A, HRBPWic koe, 2 e~h, KIGAEMMI~ O35 
RL IS LeHOT, MOMAMMiHldt, Dric 2 meMLE LCL Al. i~k, Sakon. 1, 
(ERS, COLSKLT, RCMMPUTSMF onic 1~2 eet OREN hE piel 
OIRBCH V, Thr bAsHEO--EMA CHK, ABM) OR NeHAL SELLA. t, ee 
LEAHEHSL, MMPWEMILLT, HHRBOD,. GBLL, ARIc i. CED 


WE 2 eS E LTIkS > TOM, 1 HMO IRMA OMMADS, PMEICMEC C2 EXASEBMOIU KBD 
(BLOCHE, TOM, WMA CHRMOMONERCRRBA, FCM bH Cc, Oni 
I] —B MME LOLS CHSEBRRSV, 

KER AEIDO MRE RM OF CY HSE, HRMTACLICRR ENS, HKERAABMMROM 
— ES BbNKELOCTR, FEYORMEML, SIVAHWRBEDR3,. COLS RMR, HeeLom 
BRE OMB CH ENZOCHSIA, TH, GRBCMNL OM MicwuncChaREHV, ¥ 
Fy REND OARRBIC LO THRO MOM SEL, MMH BASVLOCSS HS, bMOGR 
— BORBOB KA, MUM IHFcLocHLE LTHMIH, COXShMF, plasmagene 24 
FRAN SEOL—-ERFZSLOCAUPASH, : : 
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RO-Mb DML MEET SCLMSS. COLSUCBSCH, AAMMO—OMMMN DL 
COMMIAT SE elk 2 BRM hESC EK SCE, 2HRMOU LER LS cRORMM, Le 
VCMT LC, Ouric 1 S88 O Kits TA OMIM L trot, MMMTBWeE EL gic, MBM 
SESS, COOLS KBRBATALTH (RB, FEY ORFMARRMOL SCHNELL, tSe8e 
ROBRKM, DAC 2 PRBS LV BRE LOCK), MHTPBMORCL, COR UH RBRE 
SRRSL5K, CHRCMBsn STL, COLSRH—-FADE SMP EPOUKLAEOHSSCLEF 
Aat, Che plasmagene LL ENTLY CHS CHAS, CHEOBKVMOPMA, MoMME RK 
THSo 


BRHOF Wie kL UDMLORM EM, FFFI~SZTAOUWOA Ve IS (Selaginella) eAUES. 


eABHSB, 47 (Selaginella involvens) te EIB AARECHSV, AV UNUM OY eH? 
fat iin Ct, LEVKABN LOTUS 0 | 
BYFVFI~AT CUMBFRBCAK (HOT, WFR, FP, Wim wR, Vee OLSTe 
[ois etre’ LM CBE ds, RFDYA~r=ar (Sel. Savatieri) BSW, AV Ent EOFRERATS 
£, PEOLSCERMBOGMCHET STCLECES. {TIEN TAHFORMK 3 (HDOEZABMEO 
IVES LAK OW TBD, RRECOUMELOCHSH, COWMMBPORBSS, ABMcs{ Ene 
PRIMEMS Ble BMLBAZ HSB, CHABFOMHPrIctbHS, LeEROT, area 12) 
tek, MBRMOMPeEL Le bec, WMMPRKASLOL#EZ SHS, 
AVENPRF IIT AT OMAMHS 1 BRBES tro MPAHBBelLirbruoPs, Be 
JH Cd SUMAN IC HA RS 1 HBAS BC OD | 
CbS_0 LeEMBDOTC, COBSFCLOCETS 
MLV pt, tOBKBLORKEGHSS OC) 


GFOWCUSDRCHS (fH 17). a eee 


RFYIw~ATCH, COLSrR1LARE 
OM Mit EW oPWickot, She 1 HH oan 
PROoMMWEOL YU, LeBOT, DWH MOM we 


Wid, Chicl HRMCH3. 1 aR 5 £ 

LC, 2@RMLuSL, MWBTRAOSWT 17. FAV STORK ws 3 ERETM 
w57S_ PMCHABMIHSL, He, Wk A. a, SAMI. b, HH. c, ZK. HHO 
OMIA HCH V, HOM Apis 2 OPMBAMI PICA S. d, BHI MND A. 
RUE CHS o oe 


BFYICAT, AVYFIVPI~ST AY OAMMMS 1 HBOS, SMHS L, MCI 
REE B Ic Fe TI 2~3B AOKI eY, CHOBPKALAOMI ey CHEOBSK, HABCSd> 
&, RECA, LXEKSTRICEEOTCLL SS) BASH, BMMBOSBUBASHSD, SZKL 
CMARBOBBE Ca, MEMOMCENAAbHRY. Ee, HRBOARDeKOMTL, BLELEDS 
BvidtewkLoschdns, LEL, SHU RS SETHE, BACHKRLCBBZROSBVIKL SRO 
CHV, Ek, palsmagene KLOCHHINSMLSV9 

LEBOTC, BBB COM CHRBRe WTOSVKEGFE THA, IAM E eV I LOMILE Kw 
TIVHELVCL KES, BRMBKORME COBEKCSIGCHEPLVITLARKOSSHACS 
Y, CORMKOU TIL, FAEHRICP FS o 
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a) hy 


im | 
BERRHE OBC DS IKE OMICS. ( EN TWS kuScLik, $-Gic Frommann (1880), Schmitz | 
(1884) % ER LOCH bh, Wager (1905) a & KRM OM HMMA eR TU So sf 
Oe Bid Cic (1940, 1940, 1940), Ase, 2 - FIRED, vant =tvvikeek 38 
ae eB, BARI k SMACK LOT Y KH OB RE OS AN IRE & a L, XO CHE HBOS ( EHTS 
ek eRL ER, COMMA grana (A. Meyer 1883, Heitz 1936, 1936) 2, ChEE’TRRPB 
i ; MoaLBZ bre LOL, COBOMBCLO, MARA RAeY RC, COHAURAS]! 
WSCHV, Ek, VULSKHOTENTWHETER SS, Ee, FeEvYAKE—-MER(, ECBZE 
— SSK bAEROTW SO 
COMME, MOMIMBEL OL TCa, RAIeyROSORVCHBOLACMBCHS0 MEL 
RRO, MERALELO, AMovorov cts, ERAM—CS3_ 
ie 3: Hee OM icis Bredow (1891) i knHI£, plasma membrane 2:%V, Senn (1906) eink 
“ ie fine membrane BHSLW5o EK, HH (1940) 2, WHOMMcit, thin membrane #HSSLH 
a REM, MRR SY TENTH EC, ABEL TH MIC 5 FOOT EH THEE RS, me 
 OAZLZHRTEP LAT, MEMOMAG, ABL IP PRR AAS 0, BL AAOM (plasmic 
= Sam LROCHSLDOL#BZA BUS, 
. 1 a gpm pe hag A Pais oS ee HEDBLP eY H, Maen | 


6. 


aD 


Boe, Fullick Reeor ay LawscEmceZ. 

a FER, VHD ORMORRBS—RICALAS LV SHES, WE RL ORE BE OR DICKK Fe Y OD 
: RIC SOREL ED, HAY BOUL SIM DHELSCHY, WERE KARL DEBE 
va ‘> i RACY BIEL. RbhirrPoree = CHS_ Grana L#kF ev LOMMrcowcht, BCHMCS 6 
Menke 36 k  Kogdl (1939) 2s, » 2 = (Anthoceros punctatus) “CHOKES & 2%, Kausche 3 
: re Ruska (1940), Ardenne (1940) a:38#ee It AIRE OD * VG, grana % [BIREEMicisiebi 
a ae ce seLeoe se, HRA EY ASS DICH HELLIS DSW A LY OLOCHS ZBLBRS 
a W. do Granick 36k U Porter (1948) id, BFRMGE-C grana OER I AMIE F BBO * v, X Océ 
: DF ORE LTWSLIFEATWEB, Chick? &Y_LOPAREE Cgrana) ORD CA NEF BS 
(OED, LOM DMONN TI Keren Sx ST CRRUREBL EDS, 

press: | Heitz (1936, 1936) #4 ¢ Offivo meer grana EA, CH: BRB-EAODL UV CHSLE 
ae BARBERS VO-PREADNE ROLF LY OR, BLEED, MK Dire 
; . We BSbCKeoSTHIEe grana CHSz2L, CHEMMICARSCLICLOT, Mo evbrsce,: 
RRS ey grana JRRES 7% la — HEHEHE L OfIIK Riso SS ce, grana L#kF ey ORO 
oak “Bh Crd, grana AME Y, MURCODT NTU SIMOaZZC &, Eke, COLS THRE 
- — RDS EFSEROOHITH, AWBCHEMES( EET, HIeveERAZLSRCHRSZCL, JER 
RAY EME RICH SUL IEY BARROS L, Hho ey HER AICI CA BTL, 
ae WSLS LHI ey OMATL BTL LOND b, Hk ey MBREIL, SHAS TS EE OR PRC 
ang BS%OC, KRMics& grana ARR & ek — SEL ORC MIAISV, LOL, TUN, tER, Vv 
a FHDOL SIC, ORKKILY ERFLOOSZ~CL PLAT, ft, eI © IL MEMES IDHR I ey -G, BIC. 
ee. CRPRIC KOC, grana KEBFSLYAKHBRECSSLBDNS, 
tL) BME LV ARO MERIBSUA LH, FAOM LOC VA DE UME CHSBas 
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bE OCHS>b, Muller (1947) OVS 5K, MPoRewM pic ca .e% OWMOMEAT2 oS Bee: 
(i, HMPOMEELOLO, Sovid, BE BML AM UMM e VoOLoL#BZLHSg a 
Fe WAV AZORBIC LOT, ABMK HERO grana Uk, #ko> uv i, —RBO CUR s hoes, 

— SHAR B74 At SACHS V, BRMOMMPM Fer SCV CG WAWAOMRMEL Cie, WP, 
OR CHMA, WMO COMM ARE LS, EK, MKB, WOKMM GR 1939) ass 
tBbhS, ; 

Y RHE CL IE A ERI EY REASTLEACRSB (HH 1944), Heo ev ABE LS 24 vic 
AZUL OG, tLADLENKGCHY, DUN TH ODIFIHERRBLAZLSBAtSdD (a 
(FPR VSAIH, Ve VIS, THEO, FHSATRE), EK, CLACACH Ceevii voa 
De CHSC ER SS (Jungermannia, ve V7e, ennvvlBirl)o j 
a YAU OLO CL, Bl OBACHILYBPRZELS CHV, LEK—-HICPLS LIU 
| PRS, APU KANT LAZSELSKHS. EK, AMD COIR LOCH Ie YBALSES 

ELPA MULL BUSS, 

ee ee ies bes L5KRSR, COBSA BERR BIL MAD CHE Db, ith 

FRYBPZSLIRKUOROM, COBB MNO CHS 6 
—F, APVKSOT, LEA ARH OR 2 CHI Y MARSTLESV, Ele, HF 
; ZY ORAZ VL *XE 01% KOH Fie Sb PeeCHMctFecbLyCzXS, 2AVYFIISGTATCH, F 
Ye= Sy RBMc kota, BRIE Liev 2s, 0.197 KOH CRASS Lt, Lewickko ey Wad 
wZcLia, BBORBATy e=7KbOCE KK bEF, KOH KCEDCHHUChHIANG Mee 

YOPRRBWPKAZRTCL SLOLHESHNS. 

—fEIC AR TV BRD, HF EY ERTKLSIKMIOM, TROL IMO VRSOTC, MF 
2+vyA JOBS cCELOC AM BMORB cCHOCWH SPEC, HFIeEY A ABRKUTS &L, AZSL5KR 
ZBL#ZSMm, SOV, TH, —RCBBADRLECHC-RREAPZELOM, AAPKANRED, KR 
Bee SReEVLETCLKLOC, FEYDCVERPFLICESLEZSH, SEAR, —KH. 
WICHE LCF ey Sl ULRSRO, DSETOBSsMEZ SHS 

LL, CRIKEILYERLT, FEYSLVERDLOLSY (av FIYI~TT, HED, 
XO), CHEBs, Pv OMBBELL SROMMMEAI TLE SAC, HM ICRA, 7 
ey SOC UBDSLELSAUAECS), Ee, —MAORI ey AT Se ezac LH, 3 kita 
WICC OLATHE OLS PERO VMBHSECLEGETScCL CS 

“Weier (1936, 1638) it, FRY RA zy OPEC, HS VICSORMPBvVI Cia, grana 7% 
ZBLELT, HMMS ( V OMMEL SSCL EM TUS. EX, Liebaldt (1913) it, H#KRHIe hydroid. — 
phase 24 lipoidphase £>5)RV, BHABHA CS( Eh, BNICAE CARB, Kit Bag | 
ith E ONE CHIT ICU SC ERCH, amikronisch Oki % 5 submikronisch DUK, Sb mf 
mikronisch 1 #4 L, RBHE t BES < SBELTWSO 


Strohmeyer (1935) 4, BBRMEXABBMOB BRC LOC, MkEKTMKE woe T, BMA 
Ee WME KAA MBI Lis 0, HR (1937) VACMREATHS AH, CHE Me MRAM B 
#wOCZOCHOTC, NHiCl KAM LOCHIEY BS BACHRIOK VERY, STWTAAK-N, 
FgNAVVYEOWCLITKIeYRSBEAC, MHL V, AERICLOCHAL TRALEE 
he, Ee, Ve VI ERE ORGARH OR Bd cH SC SHI OM FEDS, RK PRKERZ & YO 
BC LALEBAERLTRMMS S04, Wit mock wems, PRAT, Hae vor’ g 
BOY, TCHBRLALEBALICLOTHMMSS VA HK LIBSLSSLOLMbNS © 


-; Saet ae eme g *' Py Sn yet og Riera raet i anne Cn MMe Sete lige ee ean , cei 
4 ahr WY a : - me at ‘ Sl a a ee ee is 
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(1936, 1936) ia, grana SIEKRELOMT CHSL LER, aYFIPFI~ ST, FE, AFHHY 
a7 ECR, Grana LPREHRLSSEU, WikHk7 ey OMSUHEM CSCC, MMB VOE 
FREOTC, FROSHER DZS, Ee, WHORES HROC bnesl el, MRBeoRTL, | 


Sachs (1862, 1863), A. Meyer (1883), Wager (1908), Doutrelinge (1935), Weier (1936), Heitz : 
‘ 


REO RORL GOTH CEC, grana HLH TARA SCARS, grana iHkI ey O— 
OWN CS SD, HIT ABORC DAD, BROKECRMBD, SIVAMLEMLEL 
; ’ 
Bndo 


Ek, BMOLSK, grana WML eV URE L OFF ce WMA cMHATSTCLLSS, 2FHeY 
SIPPRIIA VHDL CHK DRE OT, HEI EY BEREGOMTOL SRR ECRSS 
BUDOT, PERSP EVIE CENSTCLERLUS MP eY LF LB BE SYR BBCi te : 
: (, ECSECER SABE, COLSTE, Eravee, »w2d, REKABH, grana ORE . 
* hl ae PlkL Pe vyROL ( XDrHEGCHSS, 

a 2 tEeKFY FRtyAPT VY IVADISK, HERORMMA( CENT, grana OL SKARZ 
ee SOLU DS, 
BSHROPRAEL UT, TER, A OBL © IE tee 2 Lt Heidenhain gpag#tyetajtasu. ba 
— Tw, FOlKPIC Kolatschev ¥ (1916), Hirschler # (1915), Weigle }#: (1915) % Las Ha xs, 
WFR ENIT AVECKLSLOCES, PRANK I7ZVYECAVT, HEREC totalpreparation 
é Li; A:#2® totalpreparation & JER Le. CHEOFELEMCSOK, 
%%. NaOH, KOH Suit AHNO3 ER LOCHMEBOMBR ERM LcCoeyewsech LRA 
KB, COBELCBMC, COCL PEF ey OMPRERC( OX CTMHCHSZcLeRMNS, 
RAMA LOGOS SHSM, 17 eXBiCoUTMEATHSD, BROMKcCLAM ct 

Omi BF MMP O 1 MICH, HP ey LMGLTSTLBSSo EK, MH MDB 

BELT, —-HOMRMBODKASTLEAB PLAY, COMBLEMBOPWLAM DOM Re tor 
(SIDS o HR 1926) kX u = (Hydrilla verticillata) OMe PKU CMH L, Hix X UNR 
(1936) lk4 9 #2 (Conandron ramondioides) 36k Utx x %-= (Utricularia vulgaris) DBE & Ike 
WEL CHRMOFBERTHSZ5 EK, Reinhard (1933) lt, 27, 2¥>, BAER Oe Knop 
Knopp XK, RE SHER E005, 1~2% 7KietK IP CHE L, 8~10 HAART SCLEATUHS, 
Aa PRAM EHR, ERIC AW CREL, MNORMIE, TIO VOW, DUET 
PbOKR, REORM, THe Cm bale, COHMCIOT, PAY bE wae ws, 
Soe 


vy ya (Salvinia) O7HOBoOp Cia, te SHISEEL- ChBERMOTLESTLERSSR, 
po ‘Cholodny (1923) RED CHAE AH CWS BS, EE OPE Cra, WE D ICEL o 4 fe SEB OD $y Ha D> 5B1Gz2 
BRM OMMIC 5 DS & BCR ICL MBE Se BBRBOPMicouch, Hit Nageli 
(1863), Kny (1897), Sachs (1875), Strasburger (1880), Haberlandt (1882, 1888, 1905), Schmidt 
(1882), Neméc (1910), Scherrer (1914), Carter (1919, 1920), Heitz (1922, 1925) zm roRmeas 
D, AEE SPEC LOCHHTS CLAM NAM, MP CO TC OME R SBIR CHR L 
mL, 1926 icy 7 oe Ch — ARMS L, PWR LEY, 2 3v-T Ma (1928), Senjaninova 
- (4928), Stone (1932), Reinhard (1933), Hits & UJI inf (1936) re EY OBFHL trio Stone (1932) x 
Sig, MUR OBES LAE CHER LTE RMICHD BL OTHELLTUSo GRMODBOMRE L 
bic, HRML zy PIF Y-2AL OMMOMMA] 6c SHER, COMMCou ti, RRL. 
BAER ROPBMELT, HOSMPFRbS, ROFO—P ROM, Hee k UME 
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BIS STEBCA KS Mildtewss, =H Haberlandt (1888) 24 9 © }e ORGBC, Scherrer (1914) 


OyYFATORLICLAOTSTER CRS. MEHMid Scherrer (1914) Ove zy OAC Ate 
EB CR Bo LER KPA LOCO SSR, CHL AAD LOCH 2O7F7WOw OSS 
tBHV, ~OLS5CHMRs, Stone (1932) AMBRE CHWs, ET Wic BFS MicouceEe 
(1926) it, WA aie c VAS, ROS~1L cae UnML, RPOLMmCACPBE HB, B 
OR ZRSTSE LTS. Kk, fiitek VIM (1936) AS SBE, # x ¥ = (Utricularia vulgaris) 
wLEU4 I ANAC, LORAPAELEBSFSCLEATHS, CHEORMEM, LEAL HRM AMO 
Ric kLOCHHSHSLOCH3#, PHROBSKU, BSOSMAUAA, cB 12, Kee 
CHED By OMB OFC WEL CHEHBMOBM, Meer KMMELCHHT3scesz 
PEN, & { CHEM OBS KAKI x Y OFMOMME LAMALHE, 

BHF Cre (1939) ce, 
FRY POLAT it, £ 
O@PBrayvPyry wale 
SFCLEV, BHI, IMO fa, 
BBL ay PVAYRw2kELOT 
WSRDACHSELLEB, FC 
1914 4% Scherrer Av 7 77 O5p 
Mit 1 BC, MEGAMI it 
2YPIUAY-ALBSRENS 
BS, BBB AabarW’EE CU 
Sot 7TtEXNOBSKL, EH 
EET OL ORM MRITS LEBASB 
2S ([H 18). 

LEBOC, HRB OWE, 
KAI CH SB, SHIN DLE 


L fe fA WORE © RAND 1p OE SRE © FT fa 18. VA RVRMMOAMAPoOBRBSBLayPyaAyes 
Bye Vid, plasmagene 3s k OPM. a, OF. b, EALechoy. c, WR AMIO. d, HMM 
UPBOGRE SIG ScTELUS, Ii. e, ter. £ HEINZ POkS. g, Sy. h, MOR 1A i, 


EPMO OMM. j, ATEHIO. k, (OFM. Aube 


Senjaninova (1928) ™ Ca- : 
a ant ) . FS, BRE SOPRA RISTERE, Bust ay FV Aye a, 
tharine undulata, Physcomitrium ; aD) 


piriforme Kiet aH, BE 
FROMM WFO SMITA PceBRKe MC, WMC LARLY, far pcs l 
BBRECHSU, BSW CALHBBCSS, COLSUPMMEKG, BLY, Lami oe Bx 5 
i, plasmagene KLS4D0CTHAST_ ; . 
Bethy onBeopcidt, HEB ARZOWKLOCHMTSL0, —B, Mokebe esac 
BLO, MOAKLEOACLOTHMF SLOSS Lit, FCC (1936) OW THVsecac 
HSU, COLSTHLMOGHMD, FORIEEC, MOMMEIGCUSPEREZTSS7CLEBWECS 
So FAFA (1949, 1949) HER OKER ORDA PMBROMRe sO Coma, MeL Ae 
OMMMNEL, eoMHORMSSE LCvSmb, MHMOF MLL LCMMWNOW Bc k SL Bbn 
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1) y rho HA, WML comics EhkeHk7 ey (green spiral) Lb Y, JER OP 
Hits tu RGR ODEN THUS. HIVYAAMMICMHEL, Silt, TOLIKHS DRELOR 
6, CoC CENTS Afi (leucoplast) +t ORE (chromoplast) %, <OmIC 
FevPheEMLTS,.O0LHbnS.0 

2) ve hMUORBMi cd, HERALRL SI, BML LTP ey SC UBOHHSM, & 


RCD EY RAI RRL Cerny HiBol fh), ERE? ey OFC LOCMENEG © 


(A297) EXDTHETLERGS0 MBE CLEP RY DRZST LEB. EK, FYFRBEYVAOL 
SKALEWEARDT SC, hI eYAESSTHIRL, LEHOT, MICHA BSTERDHSo 

3) HAE RIdUEpTICIe ( L, —BEW MIC AA eMC LER? ey RV Des 2/5 M NHAC 
IKI LOT, ay FVII err OF Here El, Heoauevis( bAG, Fev Si VAR 


tS, bohitect, —RCPOL SREB, 7A, MEME LOT, HhIeY EAT tk? 


evemd Reed, Heo eed pte 12 AK bie Ck, Ae YE SIME TS. 
4) Bic he Ah & Lv 3 thi PG, BELLE DS ey OUAME TEAR EL RW ER RR Et ORI, 
SOVMHVETSBRLSS0 pi ae es 
5) RH > AEM IDLER F EY TCHS, grana & eIt—-EMSEL OMICKRRich, Ee ABHIC 
% AWAY TRENDS. DIACHF EY EARTH S307 eYPS granac5sosL elk, FEVYDA 
{CVDAOELT, MEM grana CSKSMPKSOEOT grana LHHRL, grana BMHAeY ICS 
DELA Cit, MERI ey Sl VAR ENSKS RMS LOL MSHS, 
WAWS the i Of BOKEEE OX OE SICRITCERCRS, C1 PRKRILYERTLO 
(AVEN, FER, HY YAS, TOMS. OV FMM). THEOMMA, ABC —BUIREIC 
MbSTLBCHES—. (2) AARC, —RHL 7 ev LOMKMMTSL0O (vxI7eE, 
FIRE, YVIATAOW), CHE OPMEABMNKLFbe STL ACH#S. (3) Grana siMv 
KRW POG bHTTWSERLO Ceravr2B, »~27 EF) SRK grana OMFBCROTHSH 
(BbES. Ek, grand MORI LY ICS OV MH SPOMMICL, TOLSFOREHS CER 
BS (KER YE)o (4) Grama LMF EYL OMe, BHRLF SLO (2¥>, 427 
FU, Ve th, BRHF, TV SAT HF) 


6) Hoes ey PILMOL, BE, AN, BEMOWMM BM eC ROT, HI ey OMM 


‘ARWGES— > / 


7) Heitz (1936, 1936) © grana i ou ponents ao HHOR( ba, baDK 
EWI, ALE Ch siBA ORD, WS grana £RLC, Kee vy & OF CBHATSZBSLSS 


LBABNS. HR BAR, CAM, —B MMR ELSA LHRBA, BFMMHCKLIREE 


‘DB, MALY ETEOCMBTScCLUNCAS, 


8) PERM O ICI, TERRATICIZDIC CBS, ALM O DA SMRMT MSS L BAGS 
9) ayFIPI~A, FRFPICTAT, AVENRE CHEM, ARM, Miki, Mocr 


10) PBICHWP Sa Me, 20 5 WAH 14 OE, See 12 OR, MERA 60K 


WCHS— ERMA & WHERE Oc it, MRR AD So +OSMOARd, Rik 19~RH 2 
BEICKES & ODBABWds, BMPR URE MR LOOP Mee wbHTICV, REA EORKAAM 
BELOHASNS, 


11) AV EXBCe, BRB BIC sc, he +H ORMBMMIE LC, & C1cMeomerE, 
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ZDELDTFBYDCHZ0 LDL, Hhohwest, COLSTMMNELsakdbN WSS 

12) BREA WicisG SIL Y OB, REMOP oY ROFRHLMCHwHY, Meecncko 
THRO AANAED 2 ESR E LK SE EHSLC ACH), BHAA 2 ICEL TH 
SNELL ACHES, Ek, HBMEMLOMMC ee vy OC UCE LY CL, HEM, BL 
FRIES OCR PEW STL EMSRS 

13) WAWARREOPIC, 17 ESBOP PAD CHEMPBMET De CHZL, FAP OCHS 
%S5%0, PESHSLOTEKSY, MELHECKIOC, TWRLMOMBUERSSLBLZENS_ 

14) vx zkkB CEMA SH SMBBHPOPMtay FIAY-ALLT, VIRVEH WORE 
BRON CLESTHSEL, FY PIFAY HK RE GRBLAONRKARBELTHSTCLER DDS. 
FRBGECK, 2YPIUAY- AL MBL EK, SHWPLER LCC SHLV MCh, EB 
Payvrysaryrald, WMP SSGOCCL ERS, 

15) 4 7e NCA 1 BBB LS, BFCRBBeLtrbevps, VW 1 eSB 
C, PAMMioRc 1 HRM CHS, MMOMMMBTO* HS bre Mold, MIDWE MILL, See 
WARGRALC, COUEDSEKHUTC 2 MHBERMSEBBOMPL TS, 

16) #OMMARMOMMI, CRKCAG2HRBE LOCH SA, (LOMB CLPAHBOS SHA 
Ik, CRICELYROGBBELOTH So COLSCEBMPMICHO SMM, BORMLV, & 
Lm RoWM FICS si oLHbdh, Meio, plasmagene Lk NLS ~OORMIBEL EHS, 

17) @&#2HOPMKH LC, CORECRUABBL Srl, MROMHCEDCL EDS, 

AGAOBRICM LT, Fx PIN IR & He tr BK PAL RE Se ICY OME RT 
So tis, CUKRPaL KMAO-MAXRMANSHARS LOM ALDESHAMHA RckLStoe 
SY, CUcMEHLTS 
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ok @ #2 4k 


11 43H 18 he~21 if 30 3, HEARERS ER A Mee RE TE NR Oe, S38, ES, Ack ie 
CA), WR, es, FELL RRB, WI, RB, BA, Bess, AFA, AUR, Se, FRR, HUI, BO 18 SFR, 


PhCAER a 5 UE, A (BB), HERE, (ETE, AH, tS, EfAOf BE, : 

BDI RPE > 5 REREIN ic lod BL AREA GA Ras v, KV» CRAG IC BF B Crise 
ROW, HAAR AHEM OPE, RMA CBIR OPEC OU CHR LZHEnHGREECK. KWGEOR 
A & PFE CETERA ER RW & A ICVRD Cie (HIE BIC OU TE LOBGEEVCEL 
Ko BC HATRAD bERONAERAG ROHR Orbos 7e-VEC@AICMBETKORD 
BRRSSV, Aye Ye PBC VARS CHAM RL CHSC LICLE, LENOR Hickl | 
Seco LCP BLES RL ESS SYP BPR ERBLTELV LO #B ROM CKEAR AORMBSOR 
B®, SRO Cl OMEGK BREAN OBS ERD S MAB HZ EVEL 5HKrOK, 


BARKS 
WLH3H, 45, 5193 BARRA CHD. KEKBSAKOH ICES. WO HAM 99 ee: 
SEL, 1G CRA, BERS LIRA LBM), 2G Clk, ATL RAE ME) CROCS HR, 
SHOMA Tbh, RAPD CORAL LTAPH 2H AOA HICHROB1, 2, HIRE, eR 
BRROGRAARM eT bUCHbHK, ae 
1135 (é) 9:00~17:15 MUR (HE 1, 2 SH), 18:00 PRES 
11H45 (4) 8: 30~10:00 RR BEROG, GRAIL EGRET, 
10:00~12:00 #1 CRAMER BOS OR) 
13:30~15:00 482984 Gie-kih L@REBT 
15:00~17:00 #&33R@ GRA) EGR) 
1LB5H (CH) 9:00~15:45 aur (481, 2 ey) 
16:00~18:00 Rineeese Gr (48 2 35) 
18: 00~20:00 ARB GRAIL @ BEAT) (a 
OTARUCSE SI TL BBE TRAR L Yes, % Oth (1) HNHESERE, (32) NRHA, (99) FIRS, (40) RAB 
ti, (57) PEFR, (58) UME, (94) BARB OMI t OBES, (5) RA 
i, (37) WUNSE, (42) BIER OMA Hank, 
O BaREMR 11 A 5 A 16 RE~18 HE HARE 1 BEARS 
DATO G OREHEY, OTR APHID DIO MM 25 Me (4 A ~10 8) AGRIC 


1) FAB BEAM E38 4. TOMBAPH 9S, MCCAY CEM), BOHI7 S, 
KC 2 FY EGR O ed #4 Sid DRI LEZ DO 60 4% . 
2) @HOPRRE 10 ACLS SAAR TRAMS L UCTS 20 BAA ane, 
3) fm Tc OWPCKOM DBT sho 
624 11~12 B3¥ 33 + me 4m 23 APE HLIT MBO 28 
634 3~405E 42 (RIGA GH) 9~10 BIR 58H 


5~6 AGE 448 ILA: 340 (BD AKGRARES) + 
7~8 BYE 56 FL AAW WH 


310)” i§ by BM MR 663 HH 750 R mm 25 412 8 


tr 20 fA DL 7 vs DIA AR BEATE © 62% 11~12 BSE a BETEME GT 1c ED ITA RNR DH AEE 
ie CHER EL LT CEPOL OCKCK MOMT CREAS DOH CHSMMICROSTo A 
He 5~6 ARLE CILEM OUP ECO, HAF 2 PRICMM eB C Lic leo RAREAG CHS 
HOF 1941 FE OMA BITE D Ab OFA AAR eG BEA ET SEB Ge RA LPI 7” 9 y & 
Bes Lok 

BY GER? «20 -Sicn pon snie ne esnean teas ae Wi AT fe, SIE 11 
BU PUP Ao oo. ne cdnen oan aeeeaerent A 39 2, BN 32 


WCHEARUNSY 7UY bCHBINELCORGMSE cK. COMCSzEHA OMS & HL 23 MeN 


4) biaast' 10 ARAL RAIA | 


AL, La-Feschil R LeOt, FHOFZ OMMALWARLUCHYI ET. 


5) FEARACEM, TREGPROMMME, ALAA RMACH Reon, Chie 
us Cit 7~8 ARK OFFREREL CHS 

6) 4AM BAOAEL TI, RBROARAK pete oM CORR, ERRLRMBR 
KOU CH & HBL % 

7) AmARORBKAT. CHAASRMS cit BBR KEK OME. FARRAR “AMO 


SE 2 CHES 5 URANO, C4 DAR) &, AAMMG ca Re BOmR (7 AB 
A) &, Bee aez RHEHR ROOMS REMOLEE:, SRR AR e247 OFF B 
RU) Ben EN SMARHe L CHEN L% 0 


8) THOAYF RAYA CHPOHNES7 AABAVRS ca bHELE, HGR INe. 


(Bence htt AAI MT SBM IES TEI BE Lo 


9) RERM CHR re MOUWR SETH RRSC RS FIA BRIN SMECSS. RRA 


(BNR BE 6 BIRO HB ESTA NT RANI ESHA KEG O— HBL L 
Ws “5 CHIE L Leo . 


i 210) AIA KTHHsAAKBHSRTARS cM LU CAPAPOR4IB GRE) ARK AOE 
| FU, HS ORE OMM EH LE. 


eT RAOLMRAICL ET CHEN ORMIC LOT ROPAMME tHE MFSCLLL, KRMO 
tae (9 A 21 AAR) 32 Seth TS, AUI-K 7, KRMASHRAKORChOROTHA, BH 


| MSS SS tL CHI Lo OEP RP CBE L GEMS ~8 cds L OB Has 
Bf, MARHVRE, HALA XY SE CHERIR EH Leu G OPMMSOKOT, 3 BEA CH 


OME & Ay BBG OAH ICHERT St LICL Ko 


11) BBAP EE RARER EH Re CE 2 fe) © tri as & 2 SMES 3 RICA 6 Ge 


— BOR OT, MRI 2 AMAR CHM ERY eM (10 B12 ABBE) BIT Ah, BREA 8, 


BE BMAPA SOS, TM DARA ROO CHM, MMR EHR Le. COPMLIARR RICE Ih 
3 THS_ 


12) wY7ANAS 7 AU Het Maas R. W. Chaney WLIO SNROCI RIAN AWER 


BARGE, «Re 34 FREE IMAM CRUG EBT, PL4cit “Redwoods around the 
Pacific basin, {HL a~y7AA=TOX 247, HRox Rx 24 7 AE HAE ORR WIRE RIE LOO 


aE S TF 9 
13) i> Rie Sa HR 3 ORR AOR Bic Fv CHAM DE eS Brie CHA 


Sek SHA, WABAGSLPGORR, MORALE UCM REN BHPLR ORE HB 


PSNR, RATBECOPLOH CERNE EEL LCHRAREOAREGUDAORERKELL 


CHIME Lk. TORT AICHRRE LC 50 MA ORE 50 OCT A DB il 1c HH E BAL 
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Ko SMLAEMADEAE AMR CAR, LKR, AIKEN, ME, WARK, WE, 
PMNS TA, WINKS H, WAH, WMA, MRI A cdok. Be MMH L ED 
DDHS0 

14) SAD Maree PAM OF ic BS ADR ic (LAK > BIB AAPHR EC BPH L 
LUM D0), HMA EEL Lc ic BieAeD eae EL CRE KICE SA DOTR 
VES. —MARRMLA Lie HORA) KOM ORK OHA DAKE HEOS, CH 
cURL 2KO MiB, & CARD MAM RAWIC Hl LCMEEM Leo Lb 
LHR DS DEP DR EBSOREGEDE OTS, REP tae en aati tk OF % IC BE AE 
ARASH L, LILLIES LCHMET OK MA CHM: JUNE, Mi - BM, «$8 ORRPAIC BD 
es case wo harea dt Lexan ove 
THe, P2RORRKOVCOMBL CA GLLMNS, MVBBSEL CORED 3Z¥ECH36 DRM 
FOSS HLOBBEL ORVELTCHPLISVECTSELRHHS>B, ALHSKV MMB Le CORE 
FES BARU LBACHA EMG Td o 
Kur CRA Ic vs ee URS MAD ARE 3 170 

(1) ri oe 


AEE LURE BKK bi SIC hORE, ASS NG 6M Ais aR 4 AEG eRAS......... a 


OMe “ASP 1 MRS eBAS......... » CBEST SME, WBE CHR UAECAT CA 
Leet 3 AKU, CHEROKSCHETS)o 


2) SEAT ATE 


ROG KReVe eZee sat Ciwb—-KAELU CHE Lic. C. Skottsberg (x=-Fv); G. 


Tischler (#§); R. R. Gates (3); R. Goldschmidt (2%); H. Lundegardh asa E.B. 
Babcock (&) (313 HR) 
(3) FVREEK@ Ain 

FRAG SCARE RE CILLA ARS 5 CBA RE FS SEE RCH L, AIA — BARE C5] Bz, BIC 
Su tit ORAS DL L CHARM EER CARR BED 5 HICK O Ko 

Ku CEMPOREMHIRMG ET RK, BIMRGCHMRARK, MIMGCAMEBK, “BR 
© RIE RIC kURAG Ce DET ye NRE OVS F< 

(4) Mok, FEZcowt 

ARE V, SBSH LCRCHTSRSESRLAERACER, Mibrameybnrk. HEL 


CHE EBIROMTS >, RAB. Ahi (ABLAERBN< OME Abn) HR, TOMERs cA 


AMEX OMENS eMATSHICTS PLO SH Cali sie COM CICMBL CHR ED BIROXK 
SP REEIC OV CKBOLBS VLORRGSV, CAMRBAGCHREEVD, RROMBG KRU 


TRO SHCL, HHEKRMAGKMVE LCHELA. HA, SPOPCHAAEMY (61, #2, B Z 


34MRS, RUBE ROR) KPISHtLHOKSROBRCREL, RKK#FMVKCFSH, SR 
Ait (CARL ORBOMMBtMN 5) BNIcFSoROWUTKELD, MH 2M, BHA, RE 
TMLee COMMBEL URROLAD 1M CSV, LRUEMICKROLMEST SMH AS 
BOL EAE UD CHIT LR, BAKE CMT Ru CR LURE MD CHbhic TARE 
FOP, ERBALUVSBZEMTCKLY L OUBSV, TH—-DORMC BARS, LMTSHCL 
Fo 

(5) BLA OFE 


Meee IE OAM AGAVE OF ACA SOR MAES S CLE L, AUPHEOAM AGATE S B 


ane 


Bh et» 


a 


\ 


F 
| 4 


Sy, ate 


y 


Gee Re ee a Pee be laa a 
Aer 7 ow i 


tera 


by i 
one Bie v 


¥ 


fi to RE Re | HB 63 HE HH 750 H mm 25 12 Z 


rot RASCABCHEBL CHK, MMA CMT SHCRET. COMMBRS SAGIK Y MICHS 
he LOMBwHY, AML UCHM MIE Se CERT SMe lke 
HO CMURG EMT, Te, AHIMA KD AMM DORM, BRAK: UAE BOF 
ARAL ICMT SRW TbAK. 3 
eR a } 
OO HLBE 11445 10: 00~12:00 KRAKBRRERADEAS CREICK CkTRHRA & CH 
PHBL 26% Chk, 
ey —G) PRELIM rae : 
2) ABB POC HORE CLoOCHibHe. MPhiM 22275 CK, BUI, RUD), SR 
: 97% GRIT, BEER 3095 CK), BERL 30 A CINET), 3b 5H CHIE) 
| G3) BRI RMEORS, HIG, FUE COM CKOM( BAKELECKS 

| Ni alec acre St is 

OD. RMAC STS MRNIEAG OM CHER MIC LCPAKAO Ro tC ORAARRe SBC 

; eg cts o. HRI ARE CHB L CH eo HIRAI (BC AERC IC LTH ev, KARBE 

Pee ben os nomanns. 

(tity CUB), 4am HE), Re GHD, WR Choe), HE CINE), Hize (fei), Ae 

8 (Ail), 7 > CLIN), BA CRHT), 

KP OF, AMC SL DARVAM, HAH, LAKAKT A-TORRHM, WHERPL 
THe. TLCUSOLAMCMRORMBRMEF SCL EHBISo 
a. BHO Excursion #502, 

e. BFL LTCO-HLA AAU, ASAI, EMAMRAHBAS OR BS SHEEMETS. 
EL RMB OUMBALA PETRI TEL Ro 
OH 2 Ber 11 84H 13:30~15:00 HEX, IE PREBTICR CMRI] OF Ic Bah HE 
| OLEKOMGHOH’DRVBIRLE 

a) AER ORE IC BS S EB 

eo BTC OU TACT LS BBAMO RC CURE, WELT CLE@eeHs cL ae 
ie Vo SOB IS vs ee lat ho DME ICHISS,. COMMA YD CLUDmBMiconc 
aa co 
. b. CHI IC BIL (FM 2 eA br ROR) 
es e: BK & Ew, VeciebeMeoemuaan Rae ee aus. Ph aahiaseiys 


— 


es | ree ppeltepeinet ene aarey: 
‘See re Bie oe iu tees een as RGR TS 5 
A, 25 ae Rese Re a6 a AT, RSWAAGERIC ASB & thi +, 
@) FALBEACREKSkOCORY EH Y ERE 
GARR OMB, Fst e MVEN 2 sRetiM PCMOMRR Ie COMER (15:15~16:30), 
ef O #3%@ 118448 15:00~17:00 HAW E Grid HT ie CAPES RB} GT OF IC BA DH Ko 
ara 
Fie MO, ME OME, LOREM LCRA RNM KS DROS hI hes 
1, Ber aaHCL CES OMB DU, fil b ds OIE-CH IAI Le B Ruse ou 
Ne oS yids a Set AE 8s SURE OMENS 33725 is 
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3. FROLSCER POMBO MAF Leet, LOMMcEmons kt FIP Bo PRA HE 
OF 3 BARU LRG OWE AS SES SUR ERER SIRI RBS, 
b. ACER IY © FF 

L BEAK ARH CHS HB, SHIT MPM OCT OMAPELMG Evr0 


2. EA ORME SS, ROLSCHS. MHMAUFBSKMCGRECLESAMIGL, cn 


EP DC LTE LHS, GROTKEW 4 OM MICAH EBV) c OARBICGR bh KAGE RIE 
KREBRELDICLEALC TC LRDS, 

3. HA OMB ARMBAARCKA OBES (DLL SH) EHSL SMC LE, 
(2) eee ee ; 


a Be 


11 85 HAIR 18:00 X DK OBE CESME, 4 ESIC L-CHRBEL, HC HILLS ONIRIRS- 


BREG EU A Osc te Rae ic HL CKEKOLSRREASDE, “FMXLMRt RU bRELZ OK 


KROL VUCH VETS, PONMINELAMAEHe CHOPS, RACMMOMGSRSeRT 
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